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PROBLEM SOLVING 



CURRICULUM GUIDE (DRAFT) 



Grade 7 



Objective 



Clarification or Example 



Elective Suggestions 



Integration of Problem Solving and 
Technology 



Demonstrates an 
understanding of a 
problem-solving 
situation. 



Problem solving should not be v:<;wed as an 
isolated activity but rather a.> a process that 
is to be an integral part of the teaching 
philosophy to be used inthedevr^iopment 
of the other strands. The franr^ework for 
problem solving should be introduced at 
the beginning of the year (suggested time - 
3 to 5 periods). 

Brainstorm for a definition and examples. 
The following ideas should evolve about a 
problem: 

a) it has no readily apparent solution or 
the means to the solution is not 
immediately evident 

b) it can cause a person to be temporarily 
perplexed 

c) it may have .)o answer, one answer, or 
more than one answer 



Teachers must recognize that 
problem-solving skills are essential 
for all students and that being 
perplexed when first encountering 
a problem is normal. Problems 
presented to studen^^ should be 
challenging yet solutions must be 
attainable to insure that students 
experience success. 

It is very important for teachers to 
realize individual student 
differences in learning; therefore 
the growth expectation should also 
vary. 

Individual needs can often be met 
by changing the conditions of a 
problem to make it simpler. 



a) The use of calculators in 
problem solving must be 
encouraged so thit time spent 
on tedious calculations is 
decreased and feedback on' 
strategies is faster. Numbers 
from realistic and relevant 
situations are less imposing if 
calculators are used. 

b) Group work should often be 
used in problem solving. A 
student in a group deals with 
ideas and questions from other 
members of the group, and this 
may help each student to 
progress in developing 
problem-solving strategies. 



Note: (E) 
(R) 



Enrichment 
Remediation 
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PROBLEM SOLVING Grade 7 



1 

Objective 


Clarification or Example 


Elective Suggestions 


Integration of Problem Solving and 
Technology 


1. Demonstrates an 
understanding of a 
problem-solving 
situation, (cont'd) 


d) it can be of a practical, everyday, 

personal or social nature as well as of a 
mathematical nature. 

(See Journeys in Math 7 TRM, p. 30.) 


Manipulatives can also be used to 
meet individual needs. 

e.g.. Students are given a pile of 21 
markers. Two players are involved 
and take turns removing one, two 
or three markers. Thewinneristhe 
player who removes the last 
marker. The purpose of the game is 
to develop a strategy to always win. 
As students continue to work on 
this they should become more 
interested in finding a strategy 
"rather than winning. For students 
who have difficulty with this, 
decrease the number of markers 
used or only move one or two 
markers. Demonstrate how the 
markers can be grouped and ask 
students critical questions such as 
the importance of moving first, and 
other strategic moves. The game 
can aiso be made into a more 
difficult version to challenge higher 
aDiMiy siuuenis, use iwo piies anu 
change the rules. Students can take 
one marker from each pile or one 
marker from only one pile. 





ERJC 12 



PROBLEM SOLVING 



Grade 7 



Objective 


Clarification or Example 


Elective Suggestions 


Integration of Problem Solving and 
Technology 


2. Demonstrates a 
willingness to find a 
solution to a problem. 


In order to develop the students' 
willingness to find solutions, the teacher 
should: 

a) create a positive classroom atmosphere 
that aliows students to foster their own 
ideas and approaches in problem 
solving 

b) be supportive and encourage risk 
taking in finding solutions 

c) encourage students to use creative 
approaches 

d) be willing to accept unconventional 
solutions, more than one solution, or no 
solution (where appropriate) 

e) challengestudentsto think critically 
and justify strategies and solutions 

f) be enthusiastic and capable of 
recognizing the students' willingness 
and perseverance to solve problems 

g; proviue appropriaie f^uesiions lor 
students 

h) present problem situations that enable 
students to gain problem-solving 
experience that is transferable to other 
subject areas and everyday life. 


Students who experience difficulty 
with the complex strategies may 
find it necessary to use a more 
concrete approach for a longer 
period of time and may require 
more teacher guidance. 

e.g., A store owner buys candies in 
bulk bags containing 80 candies 
each. He re-packages the candies 
forsaleinsmaller bagsof 12. Hovv 
many candies are left over when 
one bulk bag of 80 candies is re- 
packaged? 


Computers may be used to assist in 
teaching problem solving. Various 
programs and simulations require 
the use of particular or various 
strategies (e.g., Houghton Mifflin 
MAC, MECC and Sunburst 
Communications Software). 

The use of relevant and realistic 
problems (from sources such as 
newspapers and magazines) is 
encouraged because this will 
increase the interest of students. 
Students may also be able to 
contribute their own ideas of 
problems to solve. 




PROBLEM SOLVING Grade 7 



Objective 


Claritication or Example 


Elective Suggestions 


integration of Problem Solving and 
Technology 


2. Demonstrates a 
willingness to find a 
solution to a problem, 
(cont'd) 




Use of a concrete example will help 
students who experience difficulty 
with the operation of division. 

Concrete approaches should be 
encouraged as long as it is necessary 
for the student- 

A teacher should challenge the 
more capable students by having 
them not only justify their 
strategies and solutions but also to 
consider the possibilities such as: 

a) other strategies and sol utions 

b) "what if?" (change an element 
of the problem) 

c) generalization of rules to other 
situations. 

e.g., Using the above candy 
problem, ask: "How many bulk 
bags of 80 candies each would the 
store owner need to re-package so 
that no candies are left over?" 
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PROBLEM SOLVING Grade 7 



Objective 


Clarification or Example 


Elective Suggestions 


Integration of Problem Solving and 
Technology 


5. uses a vdneiy oi 


To introduce the strategies of problem 






siidiegies lo soive 


solving, an approach such as the following 






problems. 


may be used: 






i n6 TOMowmy siidiegies 


Choose three non-related but similar 






snoUlu Deueveiopeu 


problems that can be solved focussing on a 






throughout the various 


strategy (consider that any problem usually 






strands of the program 


requires the application of more than one 






and within the problem- 


strategy) such as the strategy of acting out 






solving framework: 


or simulating the problem. The first 








problem can be a teacher demonstration, 






a) Understanding the 


the second can be a student trial with 


• 




problem 


teacher guidance, and the third can be 








student practice. 






• knows the meaning 








of all the words in 


. .... 
The strategy of acting or simulating the 






the problem 


problem can be developed within the 






• loeniiTies Key woros 


problem' solving framework 






^ draws a diagram 


[Understanding the problem, Developing a 






• classifies 


plan. Carrying out the plan. Looking back] 






information as 


as follows: 






insufficient or 








extraneous 


If six people were in a room and each one 






• restates the 


shook hands with every other person, how 






problem in own 


many handshakes were there? (Problem- 






words 


Solving Challenge for Mathematics. 








Edmonton: Alberta Education, 1985, p. 42, 








#29.) 
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PROBLEM SOLVING Grade 7 



Objective 


Clarification or Example 


Elective Suggestions 


Integration of Problem Solving and 
Technology 


a) U nderstandi ng the 
problem (cont'd) 

• uses concrete 
nianipulatives 

• looks for a pattern 

• considers an 
alternative 
interpretation 

b) Developing a plan 
(choosing a strategy) 

• guesses and checks - 
improves the guess 

© chooses and 
sequences 
mathematical 
operations 

• acts out or simulates 
the problem 

• applies a pattern 

• usesa simpler 
problem 


Under the guidance of the teacher, the 
students may now inve tigate a similar but 
non-related problem in a group situation 
by using the strategy of acting out or 
simulating. One such problem may be: 

In how many ways can a committee of two 
be selected from five people? 

A practice problem involving an acting out 
(or using manipulatives) strategy may be as 
follows: 

Move three coins on the figure on the left 
to make it look 1 ike the figure on the right. 
(Problem-Solving Challenge for 
Mathematics. Edmonton: Alberta 
Education, 1985, p. 19, #7.7.) 

• • • • • 
• • • • • 
• • • • « 
• • • • • 

The actual use of a manipulative could be 
very eiTeciive lor lower aDiii ly stuoents. 

Evaluation 

The evaluation of problem solving requires 
more than grading the solutions to 
mathematical problems. Continual 
observation and questioning of students 
while they are solving problems is essential. 
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PROBLEM SOLVING 



Grade 7 



Objective 


Clarification or Example 


cieciive auggesiions 


Integration of Problem Solving and 
Technology 


c) 


Carrying out the 


In assessing a student's problem-solving 








plan 


skills, the teacher should consider: 






• 


applies selected 


a) 


willingness to attempt problems 








strategies 










• 


presents ideas clearly 


b) 


use of a systematic approach 






• 


documents the 












process 


c) 


selection of appropriate strategies 






• 


works with care 










• 


worksinayroup 


d) 


efficiency in selection of appropriate 








situation 




strategies 






d) 


Looking back 


e) 


logical justification of strategi(^s and 












solutions 






• 


determines if the 












answer is reasonable 


f) 


perseverance 






• 


explains the answer 












in oral and written 


g) 


growth in confidence in problem- 








form 




solving ability 






• 


states the solution to 












the problem 


h) 


transfer of problem-solving skills to 






• 


restates the problem 




situations other than mathematics. 








with the answer 










• 


considers other 


Evaluation techniques and instruments for 








possible solutions to 


problem solving are found in the Problem- 








the problem 


Solving Challenge for Mathematics. 






• 


looks for other ways 


Edmonton: Alberta Education, 1985, pp. 7, 








to solve the problem 


8, 52-56. 


Pi'cbiem solving is integrated as an 




• 


discusses solution 






essential part of each strand. 






process with others. 






Enrichment/Remediation and use of 












technological devices is therefore 












outlined in each strand. 
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NUMBER SYSTEMS AND Oi>ERATiONS Grade 7 



Objective 


Clarification or Example 


Elective Suggestions 


Integration of Problem Solving and 
Technology 


1 . Applies and practises 
problem-solving skills in 
new situations. 

2. Uses mental 
computation, paper- 
and-pencil algorithms, 
estimation and 
calculators to perform 
computations. 


The intent is to develop non-routine 
problem-solving skills in every student. 
Each student should understand the 
concepts of the problem-solving framework 
and develop multiple strategies. 

Specific problem-solving techniques and 
skills will be developed with each objective. 

An equal emphasis should be placed on the 
various strategies for computing. Single- 
digit basic facts should be drilled on a 
regular basis through activities such as 
timed challenges or games. Paper-and- 
pencil strategies should be used to develop 
an understartding of sub-concepts such as 
re-grouping, borrowing orpiace value. 
Long and tiresome pape.^'-and-pencil drill is 
discouraged. 

Estimation should be done on a daily basis. 
Recognition of appropriate situations for 
esJmates, determining how precise an 
estimate should be for a given situation, 
and knowing when a computed answer is 
possible, are among skills to be 
emphasized. 




Students must be taught how to use 
calculator features after 
understanding of a concept is 
developed. Memory keys (order of 
operations) and percent keys 
operate on fundamental 
mathematics concepts. Students 
should be encouraged to discover 
these concepts. In addition, 
students must be taught how to 
interpret results. Knowing how to 
find a remainder or the repeating 
P'^riod of a rational number are 
implicit learning outcomes. 
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NUMBER SYSTEMS AND OPERATIONS Grade 7 



Objective 


Clarification or Example 


Elective Suggestions 


Integration of Problem Solving and 
Technology 


2. Uses mental 

computation, paper- 
and-pencil algorithms, 
estimation and 
calculators to perform 
computations, (cont'd) 


Mental computation involves using natural 
end easy strategies to compute exact 
answers. Strategies should be identified 
and shared as they evolve. 

Calculators should be used to develop 
understanding to investigate patterns, and 
to perform tedious computations that do 
not enhance understanding. 
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' NUMBER SYSTEMS AND OPERATIONS 



Grade 7 



Objective 


Clarification or Example 


Elective Suggestions 


Integration of Problem Solving and 
Technology 


A. Whole Numbers 

1 . Maintains previously 
developed skills with 
whole numbers (place 
value, standard and 
expanded forms, 
adding, subtracting, 
multiplying and dividing 
whole numbers). 


Use a diagnostic tool to determine student 
proficiency with each of the operations. 

Facility with basic facts through activities 
such as: 

(i) "Mad Minute" 

This activity is designed to maintain 
basic skills in a timed situation. 
Encourage students to complete as 
many questions as quickly and 
accurately as possible. 

(ii) Drill using computer software 

Holt Disks 3 and 5, MAC Courseware. 

(iii) Engage students in frequent 
estimation activities, e.g., place 
blocks/rods on overhead. Have 
students estimate the number. 
Students demonstrate their answers 
with cardboard tiles (0-9). Narrow 
the range of possible answers by 
giving clues (odd #, perfect square, 
palindrome, etc.). 

e.g.. Using btocks/rods on the 
overhead to show the number 625. 
Have students estimate. 

Students demonstrate the number 
with cardboard tiles. Continue 
giving clues until students display the 
correct answer. 


(R) To reinforce place value 
encourage the use of 
manipulatives. Each student should 
have his/her own material to 
handle. Make sure that 
proportional aids are used (these 
are aids that have a size difference). 

e.g.. These aids work effectively on 
th^ proportional level: 

Exchanqethis for this 
10 beans 1 bean stick 
lOwhite 1 orange 
Cuisenaire rods Cuisenaire rod 
1 0 single beads 1 string of 1 0 
beads 

10 squares cut 1 10-square strip 
from graph paper of graph paper 

Work slowly with the aid. Once 
students understand the concept 
you can try using changeable aids. 
At this Doint vou can move on to 
the concept at a more abstract level 
(adapted from Arithmetic Teacher, 
Vol. 32, #1, September 1984, p. 21). 
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NUMBER SYSTEMS AND OPERATIONS 



Grade 7 



Objective 



Clarification or Exemple 



Elective Suggestions 



Integration of Problem Solving and 
Technology 



A. Whole Numbers 

1. Maintains previously 
developed skills with 
whole numbers (place 
value, standard and 
expanded forms, 
adding, subtracting, 
multiplying and dividing 
whole numbers), 
(cont'd) 



(E) Patterns in the Multiplication 
Tables. 

Display s 10 x 10 hundred chart with 
stencils cut from tagboard which 
allow only one set of multiples to be 
displayed. Ask students what they 
see (Fig. 1). Continue doing the 
same activity with 3s, 4s, 5s, 6s, 7s, 
ds, 9s. To allow all students to 
participate, have them begin 
quietly and independently. Have 
them write notes to themselves and 
then share ideas. Have students 
complete a 3s table. Discuss the 
pattern that emerges. Ask students 
what happens when 2s and 3s are 
combined? (6s) 

Fig. 1. Multiples 



2s 




Guess and check strategy can be 
useful when reinforcing 
skills/operations with whole 
numbers. 

e.g., Karen sold $50 worth of 
tickets. Student tickets were $2 and 
adult tickets were $3. IfshesoldIO 
student tickets, how many adult 
tickets did she sell? 

1) Student guess, 

2) Ask questions for under- 
standing of the problem: What 
are you finding? Price of 
tickets? Number of tickets sold? 
etc. 

3) Ask questions for solving 
(hints). 

4) Follow up - discuss/focus on the 
strategy students used - the 
solution and alternative 
solutions. 
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NUMBER SYSTEMS AND OPERATIONS 



Grade 7 



Objective 



Clarification or Example 



Elective Suggestions 



Integration of Problem Solving and 
Technology 



A. Whole Numbers 

1. Maintains previously 
developed skills with 
whole numbers (place 
value, standard and 
expanded forms, 
adding, subtracting, 
multiplying and 
dividing whole 
numbers), (cont'd) 



3s 



J' 




(Arithmetic Teacher, Vol. 32, #7, 
March 1985, pp. 36-37.) 
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NUMBER SYSTEMS AND OPERATIONS 



Grade 7 



Objective 



Clarification or Example 



Elective Suggestions 



Integration of Problem Solving and 
Technology 



A. Whole Numbers 

2. Understands properties 
of number operations 
and uses properties and 
relationships to perform 
mental computations 
(e.g., associative, 
commutative, 
distributive). 



The intention here is to develop student 
understanding of the properties through 
their indirect use. 

Encourage students to do many "mental 
exact" computations and then explain the 
properties. 

e.g., 1. 23 + 28 + 7 + 2 = 

2. 16 + 9 + 4 = 

3. 2 X 18 X 10 = 

4. 16 X 12 = 10(12) + 6(12) = 

5. add mentally from left to right 

236 
587 

2 + 5 = 

3 + 8 = 
6 + 7 = 



(R) Timed drill activities on mental 
computations can be used to 
increase student skills. 



It is important that students understand the 
properties and relationships rather than 
define them. Students can demonstrate 
their understanding by their ability to 
verbalize. 



NUMBER SYSTEMS AND OPERATIONS 



Grade 7 



Objective 


Clarification or Example 


Elective Suggestions 


Integration of Problem Solving and 
Technology 


A. Whole Numbers 

3. Understands that 
division by zero is 
undefined. 


Pattern 

Using a calculator or computer direct 
students to divide a given number by a set 
of numbers that become smaller (approach 
0). 

e.g., 10, 5, 2, 1, 1, ±.±_ 

2 10 100 

Ask students to predict what would happen 
if they divided by 0. Check on a calculator. 
Does an "Error" message appear? Why? 


(R) What does division mean? 
(Repeated subtraction.) 
Use concrete manipulatives to 
count how many times, for 
example, a group of 2 can be 
subtracted from 6. Then ask "how 
many times can^G blocks be 
removed from 6?" Discussion 
should lead students to the 
conclusion that the question itself is 
meaningless. 





36 



. • 37 • 




NUMBER SYSTEMS AND OPERATIONS <3rade 7 



Objective 


Clarification or Example 


Elective Suggestions 


Integration of Problem Solving and 
Technology 


A. Whole Numbers 

4. Writes the value of a 
power (whole number 
base and exponent). 


Use blocks to demonstrate/investigate 
patterns. 

Teachers may wish to use alternative 
concrete manipulatives such as sticks, 
beans, coloured squares or grid paper. 

21 = 2 (blocks) 
22= 4 (blocks) 
23= 8 (blocks) 
2^ = 16 (blocks) etc. 

□ □□ □□□□ ? 

□ □□ □□□□ 

21 22 23 2^ 

Develop the concept further looking at the 
patterns with other numerical bases. 

Explain to students that each result is 
doubling and therefore increasing the 
exponent by 1. By investigating patterns 
with 3s and 4s, students should realize that 
3 or 4 is the factor and the number of times 
it has increased is the exponent. 


(R) Extended use of blocks. 

(E) Reverse the procedure. Look at 
a variety of patterns leading to an 
understanding of xO = 1 ata 
concrete level, 

e.g., 2^ 23 22 2i 20 
16 8 4 2 ? 

33 32 31 30 
27 9 3 ? 


Using calculators and computers 
develop the investigation further. 
{Arithmetic Teacher, Vol. 34, #6, 
February 1987, p. 36.) 

Write the values for the powers. 

e.g., 71,72,73,7^75,76 
7#, # * 
Describe the pattern. 

The following activity encourages 
the development of guess and 
check. 

Guess the number that goes in the 
box □. 

Check with calculator; continue 
until the correct number is found 

= 12167 

= 704969 

= 1419857 

= 16807 

Challenge students to find the 
number in 3 tries? 4? 5? 
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NUMBER SYSTEMS AND OPERATIONS 



Objective 


Clarification or Example 


Elective Suggestions 


Integration of Problem Solving and 
Technology 


A. Whole Numbers 

4. Writesthe valueof a 
power (whole number 
base and exponent), 
(cont'd) 


e.g., 

□□□) 

nnn) 
nnn) 

□□□) 27 

□□□) 
□□□) ? 
3 nnag □□□) 

triple □□□) triple nm) 
□□□)it □□□)it □□□) 
31 32 33 34 

Students can continue c-eveloping the 
concept to a factor of 1 0. They si jould be 
able to extend their understanding to 
include larger numerical factors. 
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NUMBER SYSTEMS AND OPERATIONS Grade 7 



Objective 


Clarification or Example 


Elective Suggestions 


Integration of Problem Solving and 
Technology 


A. Whole Numbers 

5. Applies the rules for the 
order of operations to 
evaluate expressions. 

4 


The intent is to pose a problem involving 
the order of operations. Students should 
use calculators and computers to find a 
solution for 67 - 8 x 3. 

As two solutions emerge, focus discussion 
on order of operations. 

The following activity will reinforce this 
skill: 

(73 026) 023 = 2277 

(62 021) 0236 = 1066 

1776 = (882 049) □1758 

215n896n788n412 = 735 

The use of the calculator can help 
determine the missing sign. Encourage 
students to use mental estimation to help 
them. 


(E) Calculate . 

Challenge students to develop a 
method which uses the memory 
function to solve problems using 
the order of operations. 

e.g., 67-8x34»MC 

8x3 = M+67-MR = 43 
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NUMBER SYSTEMS AND OPERATIONS 



Grade 7 



Objective 


Clarification or Example 


Elective Suggestions 


Integration of Problem Solving and 
Technology 


A. Whole Numbers 

6. Recognizes prime 
numbers (limit: primes 
to 50). 


Students should make all possible 
rectangles using a given prime number. 

This concept is fully developed for factors 
and can be extended to prime numbers. 

e.g., 17 


(R) Reinforcement. 

Continue use of manipulatives: 

e.g., Sieve of Eratosthenes. 
A method of making a list of prime 
numbers was devised by an ancient 
Greek scholar, Eratosthenes, in the 
third century B.C. The method 
consists of taking a 1 00 chart and 
circling the first five prime numbers, 
2, 3, 5, 7, and 1 1 . Then all numbers 
divisible by 2, 3, 5, 7, and 1 1 are 
crossed out. 

The prime numbers will not be 
crossed out. 

23456789 10 
11 12 13 14 15 16 17 18 19 20 
21 22 23 24 25 26 27 28 29 30 
31 32 33 34 35 36 37 38 39 40 
41 42 43 44 45 46 47 48 49 50 

(R) Prime Number Game. 
Give students a list of the numbers 
from 1-50. Player 1 chooses a 
number (e.g., 1 5). This is crossed off 
the list. Player 2 strikes out all the 
factors of 1 5, ( 1 , 3, 5) and adds them 
together to score 9 points. Player 1 
again chooses another number and 
the same procedure continues until 
there are no numbers at the end of 
the game. Students will have to 
think carefully about the numbers 
they choose so they can get a higher 
point total. 


(E) This exercise can be completed 
using a utility program or with 
pencil computations. 

Computer Program: 

2 PRINT "PRIME NUMBERS <50" 

5 PRINT "2" 
10 FORX = 2 TO 50 
20 FORY = 2T0SQR(X) 
40 IFX/Y = INT (X/Y) THEN 
50 NEXTY 
60 PRINT X" 
70 NEXTX 

(1) 10 consecutive numbers with 
two or more digits - what is 
the maximum number of 
primes? 

(2) Set of 1 0 consecutive three- 
digit numbers with four? With 
only three? With only two? 
None? (Answer: 100-109; 130- 
139; 160-169; 110-119; 
120-120) 

(3) 1 1 and 101 are prime. Is 1 001? 
Check out 10 001, 100 001 and 

1 000 001 on the computer. 

(Adapted from Arithmetic Teacher, 
Vol.34, #S, January 1987.) 


17 


1 

Students will discover that only one 
possible example exists. 
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NUMBER SYSTEMS AND OPERATIONS 



Grade 7 



Objective 



A. Whole Numbers 

7. Lists the set of factors for 
whole numbers up to 
200. 



Clarification or Example 



Develop a method for finding factors at a 
concrete and SGmi-concrete level before 
formal presentation. 

e.g., Use tiles to develop factors of a given 
number. Using blank cardboard tiles, 
students should make all possible 
rectangles with an area of 1 2 square units. 
Draw and label each rectangle as it is 
formed. 



nn 



12 



The dimensions of the various rectangles 
reveal the factors of the given number (12J. 



Elective Suggestions 



(E) Repeated division can be used to 
find factors of a number, as well as 
reducing a fraction to lowest terms 
and giving the L.C.M. 

e.g., 2( 24 36 

2( 12 18 
3 ( 6 9 
2 3 

L.C.M. = 2x2x3x2x3 = 72 

Reduce 24/36 

2( 24 / 36 

2( 12 / 18 
3( 6/9 

2 / 3 

24 = 2 
36 3 



Integration of Problem Solving and 
Technology 



o 46 

ERIC 



-23- 



47 



NUMBER SYSTEMS AND OPERATIONS 



Grade 7 





Clarification or Examole 




Integration of Problem Solving and 
Technology 


A. Whole Numbers 




Students may develop or use a 


See elective suggestions. 






simple program which generates a 




7. Lists the set of factors for 




set of factors. 




whole numbers up to 








200. (cont'd) 




(Arithmetic Teacher, Vol. 34. #5, 








January 1987, p. 36.) 








Basic Proqram 








100 PRINT "WHAT IS THE 








NUMBER"; 








110 INPUT N 








120 PRINT "THE FACTORS ARE" 








130 FORK = 1 TON 








140 LETQ1 = N/K 








150 LETQ2 = INT (N/K) 








160 IFQ1 = Q2THENPRINTK 








170 NEXTK 








180 END 








LOGO Proqram 








TO FAaOR:N 








MAKE "KO 








PRINT fTHF FACTOR^i ARf\ 








CHECK :N:K 








END 


j 






TO CHECK :N:K 








REPEAT:N[MAKE "K:K+1 








TEST REMAINDER :N:K = 0 








IF TRUE THEN PRINT :K 








END 
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NUMBER SYSTEMS AND OPERATIONS 



Grade 7 



Objective 



Clarification or Example 



Elective Suggestions 



Integration of Problem Solving and 
Technology 



A. Whole Numbers 

8. Expresses a number as a 
product of its prime 
factors. 



Encourage the use of calculators and/or 
factor trees. 

Repeated division on a calculator or using 
the repeated division method can be 
helpful. Students must remember that only 
primes can be used. 

With a calculator, guess and check can be 
used to see what primes go into a given 
number. 



(E) Have students look at numbers 
whose prirwe factorization consists 
of one prime factor; 
e.g., 16 =: 2 X 2 X 2 X 2 = 2f 
All of the factors of 1 6 can be 
expressed as 1, 2 1, 22, 23 and 2^ 
What is the relationship? (Five 
factors one more than the 
exponent.) Have students 
experiment with other numbers. 



Problem Solving; Atajuniorhigh 
school there are 1 000 students and 
1000 lockers. The lockers are 
numbered in order from 1 to 1000. 
A student entered the building and 
opened every locker. A second 
student closed every locker having 
an even number. A third student 
changed every third locker, closing 
those that were open and opening 
those that were closed, A fourth 
student changed the fourth locker, 
and so on. This continued until all 
1000 students passed through the 
locker room. What was the position 
of locker #1000? 

Strategies: Reduce to a simpler 
problem; e.g., What if there were 
only 20 students and 20 lockers? 

Make a chart to organize the data. 

Students 



Locker # 





1 


2 


3 


4 


1 


0 








2 


0 


0 






3 


0 


0 


C 




4 


0 


c 




0 



Look for a pattern. 

Extension: How many students 
changed the position of locker 
#600? 



oil 
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NUMBER SYSTEMS AND OPERATIONS 



Grade 7 



Objective 


Clarification or Example 


Elective Suggestions 


Integration of Problem Solving and 
Technology 


A. Whole Numbers 

8. Expresses a number as a 
product of its prime 
factors, (cont'd) 




In each chart, what are the next five 

numbers after 99? 

In our number system, base ten, 9 is 

one less than 10. How does this fact 

make the pattern diagonal on the 

chart? 

(Arithmetic Teacher, Vol. 32, #7, 
March 1985, p. 39.) 
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NUMBER SYSTEMS AND OPERATIONS Grade 7 



Ohiprtivp 


Clarification or Examole 

1 WP fill ^Vi % 1 9 9 \^ 1 k ^\ Wi III 1 W 


cicCXiVc duggesxionb 


Integration of Problem Solving and 
Technology 


A. Whole Numbers 


Reinforce concept of multiples with a 


(E) Use the computer program to 


Include in development of the 




<;imple verbal activity. 


generate common multiples for 


lesson. 


9. Uses a calculator or 




two or more numbers. 




microcomputer to 


e.g., count by 2's 




Problem 

1 i \^ 1 w III 


generate a set of 


count by 3's 


(R) hiave students use utility 




multiples of a given 


count by 5's 


Droarams to aenerate multioles 


1 \ Thprp 7\r^ tiA/n ci7PC nf t;)Klpc in 7\ 


number. 






K^^nniipf h^^ll Onp <i7P cp^tc 

UailVfUCL liail. ^IIC 9I^C 3C.CIL3 




Have them investigate ways they can 


This is /J simole RASIC orooram that 


py^rtlw ^ t\fir\t\\^ 7\T\f\ tHp nthipr 




generate sets of multiples on a calculator. 


will dn this' 


ci7P CP^tc py^rtlw fK r\^r\r\\^ At 








tnninht'^ K;^nni ipf pv;^rtlw 7Q 




e.g., addition, multiplication. 


100 REM FIND THE LEAST 


npnnip vAyill Kp <p;)tpH 7ki Ip« 

|JCV^|JIC will 9Ca LCU aL IC99 






COMMON MULTIPLE 

^^i' IVI IVI 1 « IVI V kill k 


th^^n nnp Hn7Pn t;4hlpc 7\T\t\ 




Develop a program on the computer to 


1 10 READ ABC 


'\)r\^T^ VAyill Kp nn ^tx\t\\\i nl^rpc 

LI ICI C VVI 1 1 UXZ \\\J CilllJLy IJICILC3. 




generate multiples of a given number. 


120 LETX = A 


HnvAy m^^nw t^^hlp^ nf ^7\cV\ ci7P 

nv^vv iiiciiiy lciiiJic^v^i cci^iisi^c 






130 IFINT(X/A) = X/A THEN 160 


will there be^ 

will ^ll^i^ ^J\m . 




5 REM MULTIPLES OF A NUMBER 


140 LETX = X + 1 


')\ Thp mpmhpr^ nf 7\ fl^n cnii^^H 

<b/ 1 lie flldllUdS \J\ a IICiVJ 9VJUOIJ 




10 HOME 


150 GOTO 130 


vA/^^nfpH tn ^^rr^^nap thpmcplwpc 

VVai ILCU L^CIIICIIIMC LI Id 1 13d 




20 INPUT "WHAT IS THE NUMBER THAT 


160 IFINTfX/B) = X/R THEN 190 


mfn rniA/c lA/itH ovs^f l\/ ^Ko c^mo 

illLU IUW3 WILll CAaLLiy Llltr dalllCr 




YOU WISH SEETHE MULTIPLES FOR"?"- 

m \^ VVI^I 1 1 1 1^ IVI \^ kill i 1 1 ■ g 


170 LETX = X + 1 


niirnKpr nf cnii^H mpmKprc in 

IIUillLJd \Ji 9V^UaiJ illCillLJdd Ml 




N 


180 GO TO i^n 


cdLri row. 1 rlcy iricU rOW5 OT Z, 




30 INPUT "HOW MANY MULTIPLES DO 


190 IFINT(X/C) = X/C THEN 220 

I^W II ll«l ^/ # W ^ 1 1 IL«I« fc^W 


^ finCi /I Kilt i)n(^r(^ va/^c ^l\Ay^v/<k 

•i^, al *T, LJU L LI Id C VVCl3 ciivvciy} 




YOU WANT LISTED?"; M 


200 LETX = X + 1 


one SQuad member missina 

I 9 %v ^ ^ V* III W 111"^ w 1 lillWWII 1^4 ■ 




40 HOME 


210 GOTO130 


Finallythey were able to 




50 PRINT "MULTIPLES OF ";M 


220 PRINT "THELCM OF"; A; B; C; 


arrange themselves into rows 




fin PRIMT " " 


IIIQII. W 


with exactly 5 in each row. 




70 FOR X = 1 TO M 


230 GOTO 110 


What is the least number of 




80 PRINT N*X, 


240 DATA 


members in the flag squad? 




90 NEXT 


250 DATA 






100 END 


260 END 


(pp. 90-91 . Creative Problem 






RUN 


Solvina. G. Lenchner. Houqhton 








Mifflin Company.) 
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NUMBER SYSTEMS AND OPERATIONS 



Grade 7 



Objective 



Clarification or Example 



Elective Suggestions 



Integration of Problem Solving and 
Technology 



A. Whole Numbers 

10. Determines whether a 
number is divisible by 2, 
3, 5, 6, 9 or 10. 



Use the calculator to reinforce divisibility 
rules. 

Teachers may also wish to review divisibility 
rules with the use of charLs. 



(R) Form divisibility charts. 
Students can make posters to show 
which tables have ending rules or 
sum of digit ri/les or one that 
displays 2s, 5s, and 10s tables and 
another that displays 3s and 9s 
tobies. Display the posters with 
questions undernti?th. 

Fig. 4. Divisibility rules: Ending rules 



2 


4 


6 


8 


10 


12 


14 


16 


18 


20 


22 


24 


26 


28 


30 


32 


34 


36 


38 


40 


42 


44 


46 


48 


50 


52 


54 


56 


58 


60 


62 


64 


66 


68 


70 


72 


74 


76 


78 


80 


82 


84 


86 


88 


90 


92 


94 


96 


98 


100 




5 




10 






15 




20 






25 




30 






35 




40 






%5 




50 






55 




60 






65 




70 






75 




80 






85 




90 






95 




100 





Develop a program which tests for 
divisibility. 

Problem 

1 . The pages cf a certain book are 
numbered consecutively from 1 
to 500. How many page 
numbers meet each of the 
following conditions? 

a) The page numbers contain 
the digit 5 and are divisible 
by 5. 

L) The page numbers contain 

xhe digit 5 but are not 

divisible by 5. 
c) The page numbers do not 

contain the digit 5 but are 

divisible by 5. 

2. Replace the missing digit so that 
the resulting number is divisible 
by 9, 

a) 1 456028 

b) 0649 

c) 054 321 

Replace the missing digit so that 
the resulting number is divisible 
by 3. 



trcr 
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NUMBER SYSTEMS AND OPERATIONS Grade 7 



Obiective 


Clarification orExamnle 


ciecxive duggesxions 


Integration of Problem 'Jolving and 
Technology 


A. Whole Numbers 




10 








20 




10. Determines whether a 




30 




number is divisible by 2, 




40 




3, 5, 6, 9 or 10. (cont'd) 




50 








60 








70 








o\j 
























What t;)hlp< arp thp^p'^ 








1 Mnl^ ^1 tHp H!n!tc in tHp unite nl^rp 

LWL^I^ uC CMC UI^IL9 III LIlC UIIIL9IJICILC 








Do uoii *>pp a nattprn'? 








Hfjw fan ufjij r(^cnnn'i7(^ thp 

t 1 U W 11 VwU Iw^^MIII^C LIIC 








numbers that belong in these 








tables? 








In each of these tables, what are the 








next five numbers after 1 00? 








Our number system is base ten; in 








base ten the 2s, 5s, and 1 0s tables 








have ending rules. 








How are 2, 5, and 1 0 related to the 








number 10? 
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NUMBER SYSTEMS AND OPERATIONS 



Grade 7 



Objective 


Clarification or Example 


Elective Suggestions 


Integration of Problem Solving and 
Technology 


A. Whole Numbers 




Fig. 5. Divisibility rules: Sum of 
digits 




10. Determines whether a 
number is divisible by 2, 
3. 5. 6. 9 or 10. (cont'd) 












9 

18 

27 

36 

45 

54 

63 

72 90 
81 99 








What tables are these? 
Add the digits in each number. 
What pattern do you see in the 
answers? 





Gl 
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NUMBER SYSTEMS AND OPERATIONS 



Grade 7 



Objective 



Clarification or Example 



Elective Suggestions 



Integration of Problem Solving and 
Technology 



P. Decimals 

1. Maintains previously 
developed skills with 
decimal numbers (place 
value, expanded and 
standard forms, adding, 
subtracting, multiplying 
and dividing decimal 
numbers). 



Assess student proficiency in basic 
operations (see Objective #1, whole 
numbers for drill and practice activities). 

Encourage the use of varying computa- 
tional strategies when reviewing basic 
operations. 

(Game: Adapted from Arithmetic Teacher, 
Vol. 32, #6, February 1985, p.56.) 

Objective: To practise computation with 
fractions, decimals, and 
percentages emphasizing speed 
and accuracy. 

Directions: 

1 . On an 8}" x 1 1 " sheet of paper, create 
six questions in large writing like these 
(for decimals): 
a. 2.45 + 6.8 = □ 

□ - 0.027 = O 
5.1 + 7 + O = A 
A - 10.023 = □ 

□ + 6.01 = /Z^ 
2.69 + ^ = 



b. 
c. 
d. 
e. 
f. 



Reproduce the sheets so that you have 
as many as the number of rows of six 
students. 

2. Cut the activity sheets into strips 
containing one problem. 



(R) Use base 10 blocks to reinforce 
place value basic concepts. 

(R) "Mad Minute" or "Math Warm- 
ups" can be used to increase 
student proficiency. 

(E) Discuss division of decimal 
numerals using a calculator. Ask 
students how they express the 
remainder when it is given in 
decimal form. How many are left 
over? Students could explore 
repeating remainders. 



Houghton Mifflin MAC 7, Disk A. 



(R) Fig. 4 3)6.93 
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NUMBER SYSTEMS AND OPERATIONS 



Grade 7 



Objective 


Clarification or Example 


Elective Suggestions 


Integration of Problem Solving and 
Technology 


B. Decimals 

1. Maintains previously 
developed skills with 
decimal numbers (place 
value, expanded and 
standard forms, adding, 
subtracting, multiplying 
and dividing decimal 
numbers), (cont'd) 


3. Distribute the strips in order (a-f) down 
the row. When each student has a 
problem strip, give che signal to begin. 
The student with problem strip b 
cannot do the problem until the 
number that goes into the tZD is 
passed on from the student with 
problem strip a. 

4. The student with problem strip f brings 
the "final answer" to the teacher for 
checking. Students are encouraged to 
double-check their work and can signal 
at any time that a different answer is 
being passed back because of an error. 
The first row to submit the correct final 
answer is awarded one point for each 
player. 

Going further 

1. Have students make up problem strips 
for future relays. The teacher will 
e\/3ntually have a nice supply for classes 
in Tuiure years. 

2. Make up strips with only decimals, 
fractions, and so on, or combinations of 
operations. This activity can be adapted 
for younger students by creating strips 
with easier problems. 
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NUMBER SYSTEMS AND OPERATIONS Grade 7 



Objective 


Clarification or Example 


Elective Suggestions 


Integration of Problem Solving and 
Technology 


B. Decimals 

1. Maintains previously 
developed skills with 
decimal numbers (place 
value, expanded and 
standard forms, adding, 
subtracting, multiplying 
and dividing decimal 
numbers), (cont'd) 


3. Alternate methods for passing out 
strips to ke' p the competition fair (e.g., 
vertical or Horizontal rows, front to 
back or back to front). Post a 
cumulative record of points earned. 

(From the file of Leona Burke Worth, 
Township of Ocean School District, 
Oakhurst, NJ 07755.) 

Write the digits in the boxes to make the 
largest and the smallest answers. Use each 
digit only once. 

Largest Answer Smallest Answer 

2. + □.□ □□.7 + D.D 

3. 3.4.7.3 6D.D-D.D 6DD-D.D 

4. 8.4.7,0 3.4DD-2.DD 3.4DD-2.DD 

5. 2.8.6.1 4.DDXDD 4,DDxDD 

(Arithmetic Teacher, Vol. 34, #7, March 
1987, p. 31.) 
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NUMBER SYSTEMS AND OPERATIONS 



Grade 7 



Obtective 


Clarification or Example 


Elective Suggestions 


Integration of Problem Solving and 
Technology 


B. Decimals 

2. Compares and orders 

Hprim;)! numhprc 


Fold a strip of paper repeatedly to form a 
decimal number line, giving students a tool 
to order and compare simple decimals. 

e.g., 

0J5 


(E) Extend the folding experiment 
and have students address the 
concept of infinity between two 
points. 


Develop or use a program to 
order/compare decimals. 




Teachers may v*^ish to develop dot 
to dot games which order decimals 
from least to greatest. 






0.25 05 0.75 
0.125 0.250 0.375 0500 0.625 0 750 0 875 






Game 








Materials: Decimals written on 8^" x 11" 
sheets of paper (one number on each 
sheet). 








Directions 








1 . Give a dt cima! to each class member. 








2. Divide the class into teams of three to 
five students each. 








3. Each team must go to a separate part of 
the room and arrange its members in a 
line, with the member holding the 
smallest number in the front and other 
team members ranked behind in the 
order of the numbers held. 








4. The first team to arrange itself in the 
correct order wins. 


(Arithmetic Teacher, Vol. 34, #7, 
March 1987.) 







NUMBER SYSTEMS AND OPERATIONS Grade 7 



Objective 


Clarification or Example 


Elective Suggestions 


Integration of Problem Solving and 
Technology 


B. Decimals 

2. Compares and orders 
decimal numbers, 
(cont'd) 

3. Rounds decimal 
numbers. 


5. The team size can be increased to make 
the game more difficult. 

This ability can be modified for lower 
grades to teach seve; jl concepts involving 
ordering. 

Give real life examples to demonstrate the 
need for rounding decimals. 

e.g., 1 litre of gas @33.7^ 
25 litres of gas ? 
Could you pay for this and get exact 
change back? 

Encourage estimation and the use of 
calculator to check answers. 

Have students think of other examples in 
everyday situations where decimals are 
rounded. 

(See Journeys in Math 7 TRM, p. 38.) 


(R) Givc students a problem in 
which they would have to round 
the answer to increase their 
understanding. 

e.g., Plane flying from Gander to 
London. Halfway across the ocean 
the plane develops problems. 
Should the plane go back or 
continue the journey? 

(E) See Journeys in Math 7 TRM, 
p. 39. 


I 
J 

! 

1 

t 

i 
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NUMBER SYSTEMS AND OPERATIONS 



Grade 7 



Objective 



Clarification or Example 



Elective Suggestions 



Integration of Problem Solving and 
Technology 



C. Fractions 

1 . Maintains previously 
developed skills with 
fractions (concept of a 
fraction, need for 
fractional numbers, 
equivalent fractions, 
basic fractions) at a 
concrete level. 



Teachers may have students use strips of 
adding machine tape as a measuring unit 
and have them measure various objects and 
find the need to subdivide their unit, and 
discuss the concept of a fraction. 

Students could fold their measuring unit 
into 2, 4, 8, 3, 6, etc., and label as directed. 

Fraction Tape 



0 

0 
4 



1 
4 



1 

? 

2 
4 



3 
4 



2 

I 

4 
4 



Using this unit they should identify 
equivalent fractions. 

Students may also use multiple boards to 
identify equivalent fractions. 

e.g., 1/3 =: ? 



1 23456789 10 



3 5 9 12 15 18 21 24 27 30 



e.g., 1/3 =: 3/9, etc. 



(E) Develop fraction dominos to 
reinforce equivalent fractions. 



MAC 7, DiskB. 



4/8 



1/2 



1/3 



2/6 



(R) Continue to allow students to 
use fraction tapes/multiple boards 
until the concept is fully 
understood. 
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NUMBER SYSTEMS AND OPERATIONS 



Grade 7 



Objective 



Clarification or Example 



Elective Suggestions 



Integration of Problem Solving and 
Technology 



C. Fractions 

2. Identifies mixed 

numbers and improper 
fractions and converts 
from one to the other. 



Students should develop this concept in 
pictorial form. 

Pizza 



(R) Encourage the use of 
manipulatives. Paper circles, pizzas, 
chocolate bars can be quite 
effective to illustrate this concept. 





Divide amongst 
three people 
equally. Each 
person receives 
1 1/3 pieces. 



Divide amongst 
three people 
equally. Each 
person receives 
4/3 pieces. 



After some examples, students should 
develop the rules for conversion. 

If students experience difficulty with this at 
the pictorial level it can be explained xo 
them using concrete manipulatives; e.g., 
fraction tape. (See Joumeys in Math 7 TRM, 
p. 172.) T'his concept should be developed 
until students can carry out the operation 
at an abstract level. 
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NUMBER SYSTEMS AKD OPERATIONS 



Grade 7 



Objective 



Clarification or Example 



Elective Suggestions 



Integration of Problem Solving and 
Technology 



C. Fractions 

3. Orders fractional 
numbers: 



4. Uses concrete 
manipulatives to 
demonstrate the 
addition and subtraction 
of fractions with and 
without common 
denominators. 



Use the measuring unit from Objecti ve # 1 
to order fractional numbers (limit to those 
fractions shown). Use multiple boards to 
compare fractions. 

e.g., compare 1/2 and 4/6 

FormV2 123456 789 10 
2 4 6 8 10 12 14 16 18 20 

*orm4/6 4 8 12 16 20 24 28 32 36 40 
6 12 18 24 30 36 42 48 54 60 

Since 3/6 < 4/6 
then 1/2 < 4/6 



While many students are able to ube a 
"rules*' approach to operating with 
fractions, there is much evidence to indicate 
that fewer students understand the 
operation. 

A number of manipulatives may be used to 
demonstrate addition and subtraction. 
Cuisenaire rods - Teachers and students 
should be familiar with the relationships 
among the various lengths and colours of 
the rodo. (Instructions c*f;d :tivities are 
usually included when Cuisenaire rods are 
purchased.) 



7G 



(E) Teachers m:y wish to use 
fractions with unus^jal 
denominators wherein the order is 
not as obvious. 



Some studentsmay write a utility 
program and others may use one to 
order fractions. Thiswillalso 
generate a group discussion on 
conversion from fractions to 
decimals. 

MAC Courseware 7, Disk B. 



(R) A multiplication table produces 
a multiple board for fractions, from 
which equivalent fractions can be 
determined. 



"Fraction Challenge" 
MAC Courseware 7, DiskB. 



1 


2 


3 


4 


5 


6 


2 


4 


6 


8 


10 


12 




6 


9 


12 


15 


18 


4 


8 


12 


16 






1 


+ 


2 








2 




3 








3 


+ 


4 




7 




6 




6 




6 
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NUMBER SYSTEMS AND OPERATIONS 



Grade 7 



Objective 



Clarification or Example 



Elective Suggestions 



Integration of Problem Solving and 
Technology 



C. Fractions 

4. Uses concrete 
manipulatives to 
demonstrate the 
addition and 
subtraction of fractions 
with and v -thout 
common denominators, 
(cont'd) 



Writes number 
sentences to describe 
the addition and 
subtraction of fractions. 



Fraction bars or fraction circles: these 
inexpensive cards can easily be constructed 
or found in commercial materials as black- 
line masters. Students should colour and 
cut out their circles, using a common colour 
for each fraction (e.g., thirds - green, 
quarters -blue). 

Adding fractions with common 
denominators (same colour) is straight- 
forward, but students will be challenged to 
describe their answer when adding :gf + ^ 
(1 blue + 1 green). A common 
denominator (common colour) must be 
found to describe the sum. 



The intention here is for students to 
demonstrate their understanding of the 
operation. It is not necessary for students 
to solve the question but to be able to write 
down what is being demonstrated with the 
concrete manipulatives. 

This objective directly relates to the 
previous one and should be tied to the 
teaching of that objective. 
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NUMBER SYSTEMS AND OPERATIONS 



Grade 7 



Objective 



Clarification or Example 



Elective Suggestions 



Integration of Problem Solving and 
Technology 



C. Fractions 

6. Uses concrete 
manipulatives to 
demonstrate the 
multiplication and 
division of proper 
fractions. 



Multiplication 

Illustrate this concept using a chocolate bar. 



e.g.. 



(R) Continue allowing students to 
use concrete manipulatives or 
pictorial form to develop full 
understanding. 



Eight friends share this chocolate bar 
equally. Shade the portion each person 
receives. 

Bill decides to eat 1/2 of his share. Shade 
the portion he eats. 



VA 














1 1 















Students demonstrate their understanding 
by writing a number sentence. 

1/2 of 1/8 - 1/16 (Discuss the meaning of 
the word "of".) 

Division 

Review the concept of division as repeated 
subtraction, then ask "how many times can 
1/4 be subtracted from 1 1/2?" 



Students demonstrate their understanding 

by writing a number sentence. 

(See Journeys in Math 7 TRM, pp. 186-189.) 



"Fraction Challenge II" 
MAC 'lourseware 7. Disk B. 

Problem 

A farmer died leaving 1 7 cows. 
According to the terms of his will 
the eldest child was to receive 1/2 of 
the cows, the second child to 
receive 1/3 and the youngest child 
to receive 1/9. The children were 
puzzled about how to carry out the 
terms of their father's will since 
none of these fractional parts of 17 
cows was a whole number. Finally, 
a generous neighbour offered to 
loa- w to the children. They 
18 cows: 1/2 of 18 was 9 
' f '8 was 6 cows; and 1/9 
( ' . 2 cows. The total 9 + 6 
^ •..^•^theo ginal 17 cows. The 
18th cow ren jined to be returned. 
How was this possible? 

(See Journeys in Math 7 TRM, 
pp. 186-189.) 
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NUMBER SYSTEMS AND OPERATIONS 



Grade 7 



82 



ERIC 



Objective 


Clarification or Example 


Elective Suggestions 


Integration of Problem Solving and 
Technology 


C. 


Fractions 


This objective should be taught with the 










prtrviuub oujcLiivc. Muoenib neeci oniy 






7. 


Writes number 


ucbLriDc ine concrete operaiions usino 








sentences to describe 


number sentences, and should not be 








the multiplication and 


encourageu lo compuie ai a tormai level. 








division of fractions. 






D- 


Integers 


Demonstrate the need for integers using: 


Remedial: Have students keep a 


MAC 7, Disk C. 




Maintains previously 




tempenture log fora week. Discuss 




1. 


• chdfige in temperature 


daily changes; for example. 


Calculator Activity -Hoi tmath 7 




developed skills with 


• balancing chequebooks 


Monday to Wednesday, or other 


Teacher's Edition, p. 257. 




integers (concept of 


• above and below sea level 


variations. 




integers, need for 


• golf scores of above and below par 








integers, ordering of 


• time zones. 








integers). 








2. 


Uses concrete 


(Concrete Activities, Journeys in Math 7 


(E) Journeys in Math 7 TRM, p. 299. 


Holtmath 8, Disk 5. 




manipulatives to 


TRM, pp. 292-30i.) 




demonstrate the 










addition of integers. 








3. 


Writes number 


This objective should be combined with the 








sentences to describe 


previous objectives. Students should ^rite 








addition of integers. 


number sentences to describe the concrete 










activity (adding integers). Adding integers 










at a formal level (development of addition 










rules) is discouraged. 
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RATIO AND PROPORTION 



Grade 7 



Objective 



1. Applies and practises 
problem-solving skills in 
new situations. 



2. Maintains previously 
developed skills 
(identifies ratios as 
ordered pairs of 
numbers related to 
concrete situations; uses 
whole number constants 
to generate equivalent 
ratios). 

Uses concrete 
manipulatives to 
construct ratios in the 
following forms: 

a.b. a to 6, and 



Clarification or Example 



The intent of this objective is that every 
new situation (especially if it is perplexing), 
be approached from a problem-solving 
perspective. Every opportunity to teach a 
new probiom-solving strategy should be 
taken when developin g or reviewing 
concepts in this strand. 

Concrete Activities, Journeys in Math 7 
TRM, pp. 204-207. 

Holtmath 7 Teacher's Edition, p. 191 
"Alternative Teaching Str^ *egies". 



Elective Suggestions 



The ratio ^ can be expressed as 3:6 and 

6 

3 as to 6. 



Ensure that the<;e forms are used 
interchangeably. 

When evaluating the objective, present 
ratios in cill three forms. 

HoltmMh 7Teacher'b Edition, p. 191 
Journeys in Math 7 JR\\ p. 204. 



(R) Encourage the extended use of 
manipulatives for remediation. 

(E) Have students develop their 
own parallel concrete activity. 



Integration of Problem Solving and 
Technology 
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RATiO AND PROPORTION Gr^de 7 



Objective 


Clartftcatton or Example 


Elective Suggestions 


InXbCiration of Problem Sol vino and 

• wl 1 Ml will «Jwl V 1 1 IVJ U 1 IVt 

T^:chnology 


4. Verifies the 


Concrete Activities, Journeys in .lath 7 


(R) Students maintain facility at a 


MAC8(9A) 


pniiiw^lpnrp tvAyrt 

trUUlVOI CI lUC 1 LWv* 


TRIV/I n yflfi 
1 rvivi, p. Zv/O 


concrete level. 


Ratio Rendezvous 


raiio> ubiny coriirnon 


noiimain / leacner s tuition, p. ly^ 






mul Lipicd or TaCiors. 


AiiernaTive 1 e^-.^ning strategies . 


See Holtmath 7 Teacher's Edition, p. 




















O (-r /.) ^ S 








5. Finds a missing element 


The intent is to encourage the development 


(R) Students maintain facility at. a 




of a proportion using a 


of equivor^nce rules. (Do not allow the use 


concrete level (see #2). 




common multiple of 


of cross products.) 






ihe elements: 




(E&R) Journeys in Math 7 TRM, p. 






Concrete Activities, Journeys in Math 7 


211. 




e.g., 3(x 31 j(_ 


TRM, p. 2 10. 






4(x3)-^ 12 
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RATIO AND PROPORTION 



Grade? 



Objective 



6. Identifies percent as a 
ratio: 

P 

e.g., (p: 100 or — ) 
100 



88 
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Clarification or Example 



Use 1 0 X 1 0 cm grid paper. Have students 
calculate the total number of squares. 

Shade a portion and write the ratio of the 
shaded portion to the whole. Write the 
percentage of the shad<jd portion to the 
whole. 

Have students develop multiple examples 
to generate a rule for writing a percentage 
as a ratio. 



10 cm 



e.g.. Total 
100 

Ratio il 
100 

il 25% 
100 



10 cm 

Shaded 
25 

Percent 25% 



Elective Suggestions 



(E) Have students estimate percents 
on test scores. Have them check on 
their calculators. 

(E) Explore the origin of the root 
word "cent*' 



e.g.. 



cent ury 



(R) Journeys in Math 7 TRM, pp. 
236-237. 



Integration of Problem Solving and 
Technology 
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RATIO AND PROPORTION Grade 7 



1 Objective 


Clarification or Exar/eple 


Elective Suggestions 


Integration of Problem Solving and 
Technology 


7. Expresses ratios as 
percents and decimals 
and vice versa (limit: 
ratios in the formaib, 
where b = 2,4, 5, 10,20, 
25. 50): 

e.g., i^^o- ''''' 


Emphasis should be placed on the r.otion 
that numbers have different equivalent 
forms. 

Concrete Activities, Journeys in Math 7 
TRM, p. 240. 

The emphasis should be on simple ratios 
and mental conversions. 

Drill cards will develop ability to convert 
from one to the other. 

Cover one vertex and have sudent 
verbalize v. hat is missing. Extend this by 
covering two vertices. 


(R) Journeys in Math 7 TRM,p. 241. 

(Journeys in Math 7 TRM 
Teaching Aids Game 12, p. 76.) 


Students should use their 
calculators to find percents of their 
own test scores. 
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RATIO AND PROPORTION 



Grade 7 



Objective 



Clarification or Example 



Elective Suggestions 



Integration of Problem Solving and 
Technology 



8. Finds the percent of a 
number: 

e.g., 15% of 25 



92 



ERIC 



To give meaning to this objective, some 
background preparation is necessary. 
Students should demonstrate their 
understanding of percent in concrete 
terms. 



(E) JourneysinMathyTRM, p. 243. 



Estimate percentages of numbers. 
Check using calculators. 

Develop utility program to find 
percentages of numbers. 



e.g.. Shade: 



e.g.. Money 
50% of $1.00 = 50^ 
25% of $1.00 = 



50% of a pie 
100% of a pie 
75% of apio 
25% of a pie 
10% of a pie 
1% of a pie 



Students form the i ule. How is the % of a 
number calculated? 
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RATIO AND PROPORTION Grade 7 





Clarification or Example 


Elective Suaaestions 


Integration of Problem Solving and 
Technology 


9. Expresses one number 
as a percent of another 
number: 

e.g., 12 is what percent 
of 16? 


Discuss in terms of real life examples. 
Where would the percent of a number be 
used? 

e.g., test scores 

sports results 


(E) The sale price of an article is $12. 
If the original cost was $1 6, what 
percentage was saved during the 
sale? 




or 12 = % 
16 


Emphasis can be placed on estimation and 
the use of the calculator/computer to check 
the result. 








e.g., 12iswhat%of 16? 










% 


Qty % 
0 


Qty % 
0 ^ 

25% 
50% 
- 12 75%- 


Qty 
0 

— 12 








100%--' 


-16 100%-^ 


— 16 100%- 


16 








Fig. 1 Fig. 


II Fig. 


III 








- Place 1 6 opposite - Estimate and - Subdivide 
100% position 12 scale as 

necessary 
(50%. 25%) 
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MEASUREMENT AND GEOMETRY 



Grade 7 



Objective 


Clarification or Example 


Elective Suggestions 


Integration of Problem Solving and 
Technoiogy 


1 . Applies and practises 
problem-solving skills in 
new situations. 








2. Maintains previously 
developed skills. 


Introduce concept of measurement. Use 
examples such as labels on food packages, 
speedometer numbers, sporting event 
distances. 

Measurement should be taught as "a 
comparison to some arbitrary unit". These 
units are repeated and may be combined 
into larger units. The need to subdivide a 
unit should be demonstrated when a 
fraction of a unit is needed to descr be a 
length, mass, etc. Initially the arbitrary unit 
may be one's hand. The need to 
standardize units (metres) should evolve. 






a) linear 


Estimate and measure objects in the 
classroom such as the length of a paper clip, 
height of a door, or length of a piece of 
loose-leaf paper. Have students estimate 
and measure the length of given line 
segments. Have students draw line 
segments, estimating and measuring. 

When measuring they can express the units 
(in m and cm). 




Problem 

Using maps and distance charts to 
solve problems. Studentswill need 
to interpret naps and charts, and 
plan using more than one possible 
path to a solution. 
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MEASUREMENT AND GEOMETRY 



Grade 7 



Objective 



Clarification or Example 



Elective Suggestions 



Integration of Problem Solving and 
Technology 



2. Maintains previously 
developed skills, 
(cont'd) 

b) perimeter 



Estimate and measure the distance around 
various rectangular and triangular objects. 



c) area 



Using a ruled graph paper, cut out 
rectangles and triangles then determine 
their area by counting squares. Have 
students develop a strategy (such as a 
formula) for determining the area of 
rectangles or triangles. 
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(E) Explore how rearranging 5 
square cards changes the perimeter. 



e.g., 



to 



(E) Computer: Mathematics 7 
Activities Courseware, Metric 
Mysteries, Houghton Mifflin. 

Remedial 

* Create a Creature : 

Designate an area, such as 60 cm2. 
Have the children cut out the area 
of squared paper into as many 
sections as they wish and then 
arrange the sections to form a 
creature. They will also enjoy 
creating creatures with the areas of 
certain parts specified. For 
example, they might use 24 cm2 for 
the body, 1 6 cm2 for the legs, and 
20 cm2 for other parts. Such a 
fanciful creature is shown on the 
next page. 



49 



Problem 

• Explore perimeters of 
compound figures. 

e.g.. 



• Using a variety of tools such as 
string, grid paper, ruler, etc., 
have students try to determine 
the area of classroom objects 
such as a book front, desk top. 

• A square decimetre is a handy 
size for comparing with other 
objects. Have each child cut a 
square decimetre (10 cm x 10 
cm) from squared paper. 
Specify severa objects and ask 
them to compare the area of 
each to the square decimetre. 
They might use objects such as 
their textbook covers, a single 
surface of their crayon boxes, 
the area of their hands (out- 
lined on paper), or the area of 
their desk tops. Lead them in a 
discussion of strategies for 
estimating area. 



MEASUREMENT AND GEOMETRY 



Grade 7 



Objective 



Clarification or Example 



Elective Suggestions 



Integration of Problem Solving and 
Technology 



2. Maintains previously 
developed skills, 
(cont'd) 

c) area 



A final project might be making creatures 
of any size and then calculating the area 
of the finished cutouts. 



They might lay their square 
decimetres over an object whose 
area they want to estimate to see if 
the object's area is greater than, less 
than, or abou t equal to that of the 
square decimetre. They might see 
approximately how many times the 
decimetre square can be placed on 
a large area. They might also lay a 
smaller object on top of the square 
decimetre and estimate the fraction 
of the square decimetre that is 
taken up by the object. 

*(Arithmetic Teacher, Vol. 31, #4, 
December 1983, pp, 4-11.) 
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MEASUREMENT AND GEOMETRY Grade? 



Objective 


Clarification or Example 


Elective Suggestions 


Integration of Problem Solving and 
Technology 


2. Maintains previously 
developed skills, 
(cont'd) 

c) area 




*Relating perimeter and area 

Instruct children to cut out as many 
rectangles and other polygons with 
a given area as they can. They 
should then figure the perimeter of 
each polygon and put the polygons 
in order from smallest to largest in 
perimeters. The class should share 
their results and list as many 
solutions to the problem as 
possible. 

Next, have students cut out four 
rectangles, each having an area of 
48cm2. They will realize that the 
shapesof these can vary. After they 
have cut out their four rectangles, 
invite them to cut each of tfiem into 
two or more pieces to form another 
polygon. They can rearrange the 
pieces to form L-shaped figures 
(hexagons) and other polygons. 
Ask them to find and label the 
perimeter of each polygon. One- 
centimetre segments can be 
counted to find the perimeter for 
some polygons; for others in which 
the squared paper has not been cut 
at right angles, rulers can be used to 
f i: id the lengths of the sides, or the 
perimeter of the polygons can be 
estimated. 

*(Arithmetic Teacher, Vol. 31, #4, 
December 1983, p. 11.) 
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MEASUREMENT AND GEOMETRY 



Grade 7 



Objective 


Clarification or Example 


Elective Suggestions 


Integration of Problem Solving and 
Technology 


2. Maintains previously 
developed skills, 
(cont'd) 

d) volume 


Have students construct rectangular prisms 
with centimetre cubes, and develop a 
strategy for determining the volume. 
Extend this to practical situations such as 
the volume of an aquarium. 




Problem 

Have students explore what 
happens to the volume of a cube if 
the length of a side is doubled. Use 
a calculator, prepare a chart. 


e) capacity 


In general, capacity units are used for 
liquids. The relationship of 1 mL =: 1 cm3 
can be explored by using a waterproof 
rectangular solid, comparing the water it 
can hold to the cubic centimetre blocks it 
can hold. 

Explore the use of capacity in practical 
situations such as the capacity of a fuel 
tank, a pop bottle, a swimming pool, a 
grain bin. 






f) mass 


The mass of an object is "the amount" of 
material in that object. Two common mass 

Unilb arc IRc KtlOgi am aRQ graill. 1 He iQGl 

of these can be found by estimating masses 
of objects by picking them up and then 
finding their actual mass on a balance. The 
appropriateness of other SI units 
(milligram, tonne) should be explored. 
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MEASUREMENT AND GEOMETRY 



Objective 



Maintains previously 
developed skills, 
(cont'd) 

g) angle 



h) transformational 
geometry 



Expresses equivalent 
m<^3$uresof SI units 
(linear). 



Clarification or Example 



Estimate angles, and then measure using a 
protractor. Some concrete examples are 
the hands of a clock, the corner on a table, 
the blades of scissors. 

Discuss the inside and outside scale on the 
protractor. 



Identifies and draws translations (slides), 
reflections (flips) and rotations (turns) of 
figures, and tests for congruence. 



The appropriateness of units should be 
explored. For example, the distance from 
the school to home should be measured in 
metres or kilometres but not centimetres. 
Conversions used in practical situations 
should be developed. 
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Elective Suggestions 



Grade 7 

Integration of Problem Solving and 
Technology 



(E) Explore tiling patterns 
(tessellations). Using shapes, try to 
tile a plane or design a tessellation 
with one or more shapes. 

(Arithmetic Teacher, Vol. 3 1 , #5, 
January 1984, p. 54.) 



(E) Explore through concrete 
situations the relationship of SI 
units of area, volume, and .mass. 

(R) Arrange students in groups. 
One group will draw lines of, for 
example, 5.2 cm, 6.5 cm, 7.8 cm, 
15.0 cm. Anothergroup will make 
line segments of 52 mm, 65 mm, 73 
mm, 150 mm. Groups then try to 
find a match. 



Problem 

How do you measure an angle 
whose rays are too small, or the 
angle that is greater than 180"*? 



Computer-Mathematics 
Aclfvities Courseware 7, 
Houghton Mifflin, 
Congruent Figures, p. 63. 
Pro blem-Solvin g Activity: 

Draw 2 lines so the 
picture shows 4 
congruent 
triangles. 



(Arithmetic Teacher, Vol. 31, #5, 
January 1984, p. 31.) 
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MEASUREMENT AND GEOMETRY 



Grade 7 



Objective 


Clarification or Example 


Elective Suggestions 


Integration of Problem Solving and 
Technology 


4. Understands and uses 
theterms similar and 
congruent with respect 
to geometric figures. 


Congruence is having the same size and 
shape. Similar is having the same shape but 
not necessarily the same size (apply 
transformational geometry). 

Students can be encouraged to draw 
congruent and similar shapes. 

Journeys in Math 7 TRM, pp. 355, 378-379. 
Holtmath 7 Teacher's Edition, pp. 332-333. 






5. Understands and 'jses 
the terms symmetry with 
respect to geometric 
shapes. 


Explore lines of symmetry by dividing a 
given shape into two congruent parts by 
folding or by using a mira. Using a mira, 
draw the reflection in the mira and make a 
new shape with a line of symmetry. This 
can be reinforced by transformational 
geometry (flips). The lid of a square box 
can be turned four different ways to fit the 
box. It has turn symmetry. The order of 
turn symmetry for a figure is the number of 
times It Tits onto itseit in one tuiI turn, i ne 
order of turn symmetry for the square box 
is 4. Have students explore turn symmetry 
by tracing shapes and turning them to find 
their order of turn symmetry. 


(E) Discuss graphic design by M.C. 
Escher. Produce patterns with turn 
symmetry. 







MEASUREMENT AND GEOMETRY Grade 7 



Objective 


Clarification or Example 


Elective Suggestions 


Integration of Problem Solving and \ 
Technology 


5. Understands and uses 
the term symmetry with 
respect to geometric 
shapes, (cont'd) 

6. Constructs geometric 
designs using tools such 
as a computer, compass, 
strcightedge, ruler or 
mire. 


Lines of symmetry and turn symmetry can 
be reinforced by examining trademark 
designs of companies such as Shell Oil, 
Westinghouse Electric, Ralston Purina, 
Chrysler Corporation, or Mattel. A strategy 
to develop students' interest is to create an 
attractive bulletin board displaying 
examples of trademarks with line 
symmetry, turn symmetry, as well as 
combinations. Some non-examples might 
also be included. 

Some possible designs are company logos, 
tessellations of the plane (M.C. Escher). By 
exploring various designs, students learn 
the use of geometric tools and explore 
properties of geometric figures. 

Encourage students to be creative. One 
way is to arrange colourful and attractive 
bulletin board displays of geometric 
designs. 

(See Journeys m Math / i km, p. i4y.) 




A LOGO computer program may be 
used to create designs. 

Journeys in Math 7 TRM, pp. 1 17, 
120. 
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DATA MANAGEMENT 



Grade 7 



Objective 


Clarification or Example 


Elective Suggestions 


integration of Problem Solving and 
Technology 


1 . Applies and practises 
problem-solving skills in 
new situations. 


The problem-solving framework should be 
re-emphasized: understanding the 
problem, developing a plan, carrying out 
ine pian, ano looKing oacK. 

Problems should not be limited to 
traditional word problems, but should 
include situations from the student's 
cnvironnicni as mucn aa pu55iuic. 




Objectives can be designed to 
incorporate problem solving into 
data management, such as: 

a) The student would ask 
questions in which statistical 
data would help to find an 
ansv/er. 

b) The student would decide what 
type of statistical measure 
would help to find the answer. 








0 


The student would collect and 
compute the necessary data. 








d) 


The student would organize 
and interpret the data. 








e) 


The student would answer the 
question. 








f) 


The student would recognize 
the other choices of data and 
other interpretations, and 
should therefore be ready to 
defend or modify the 
conclusions. 
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DATA MANAGEMENT Grade 7 



Objective 


Clarification or Example 


Elective Suggestions 


Integration of Problem Solving and 
Technology 


2. Demonstrates a 
knowledge and 
understanding of the 
use and purposes of 
statistics as it affects 
daily living. 


The students can use newspapers to locate 
information such as weather reports, prices 
of used cars, sports statistics, and fashion 
prices. They should then display this 
information and find the high price, low 
price and "typical" price. The students 
should be able to answer the following 
questions: 

a) How do numbers affect our daily lives? 

b) What do the numbers compare? 

c) List the possi ble sources of data: 
e.g., newspapers, magazines, books, 
radio, television, personal experiences, 
sports cards, opinion polls, local surveys, 
etc. 

d) Why are statistics kept? 

e) How do statistics help us? 

f) How are statistics displayed clearly? 

By relating to the students' 
environment, discuss how numbers are 
used in their daily lives. Use the above 
sources to explain what is being 
compared, why statistics are kept, how 
they help us, and how the results can be 
displayed (tables, graphs, etc). 


(E) Investigate what a statistician is, 
and report what a career as a 
statistician would be like. 
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DATA MANAGEMENT 



Grade 7 



Objective 


Clarification or Example 


Elective Suggestions 


Integration of Problem Solving and 
Technology 


3. Collects and records data 
(tally sheets and 
frequency tables). 


Use questions which require the students' 
output such as: 

a) How many kilometres (or blocks) is your 
home from school? 

b) What is your hair colour? 

c) What is your eye colour? 

d) What type of shoes are you wearing 
now? 

e) What is your favourite sport? 

f) Research data in the school library. 

Use the tal ly method of fives (Htt) to record 
the number of occurrences, and then write 
down the frequency counts. 

The students answer questions concerning 
the greatest, smallest, and most typical 
occurrences. Use a month's temperature 
data for a town or city to find a way to 
oiganize the high and/or low temperatures 
into frequency tables, means, and ranges. 


(E) Using data from newspapers 
have the student make frequency 
tables, make up five questions on 
the data, exchange the data and 
questions with another student; 
and answer each other's q*uestions. 

(E) Use49cards(labelled1to49) 
and play "Lotto 6-49" 20 times 
(draw 6 numbers each time), and 
record the results. 

(Journr^ys in Math 7 TRM, p. 32 1 .) 
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DATA MANAGEMENT 



Objective 


Clarification or Example 


Elective Suggestions 


Integration of Problem Solving and 
Technology 


4. Understands and uses 
the term average (mean) 
as related toproctical 
situations (e.g., test 
marks). 

Extended Content 

Find the mean from a 
frequency table. 


Use information such as bowling scores, test 
scores, students' weights, etc. The students 
will determine averages (means) by adding 
all the items (maximum of three digits per 
number) and dividing by the number of 
items. 

Have groups of students list and compare 
items (e.g., number of hours of TV 
watching, ages in months, etc.). 

(Journeys in Math 7 TRM, p. 336.) 

Use a list of students' weights to make a 
frequency table, and then use the 
frequency table to calculate the average. 


(R) Use smaller numbers and 
restrict sample size to determine 
mean. 

(E) Find the missing mark in a list of 
marks when the mean is given. 


Write a compuL3r program that will 
calculate the mean for any list of 
numbers. 

Houghton Mifflin MAC 8, The Three 
M's. 

Computer Average Program, 
Holtmath 7 Teacher's Edition, 
p. 301. 
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DATA MANAGEMENT 



Grade? 



Objective 



Clarification or Example 



Elective Suggestions 



Integration of Problem Solving and 
Technology 



5. 



Interprets data from 
pictographs, bar graphs, 
line graphs and circle 
graphs. 



Understands when and 
how to represent data in 
the form of pictographs, 
bar graphs, line graphs 
and circle graphs. 



A graph displays and compares 
information. A pictograph uses symbols to 
display the data conveniently. A bar graph 
uses intervals and scales to display data. A 
line graph displays the relationship 
between two changing quantities. A circle 
graph represents data as being part of a 
whole. 

Using graphs from any available sources, 
the students should be able to identify the 
types of graphs and to read information 
from each graph. 



Each type of graph has its strengths and 
weaknesses. Pictographs arc easy to read 
ano appealing to look at but are not always 
very accurate. A bar graph is more accurate 
but is less appealing to look at. A line 
graph is best for displaying the relationship 
between two changing quantities, but has 
limits to its accuracy and care must be taken 
in making predictions baf 3d on trends. 



Pictographs 

(R) Practise skip counting by 25, 10 
or whatever unit used in the 
pictograph. 

Bar graphs and line graphs 

(R) Use a square corner of plastic to 
align the horizontal and vertical 
scales, and check to see that 
students are reading the scales 
correctly. 

Circle graphs 

(R) Review measuring angles in 
combination with fraction 
circles. 



Pictographs 

(E) Make pictographs that 
compare large numbers. 

(R) Use topics which lend 
themselves to pictorial 
representation. 



Houghton Mifflin MAC 7, Pie 
Graphics. 

Use LOGO to construct graphs. 
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DATA MANAGEMENT Grade? 



Objective 


Clarification or Example 


Elective Suggestions 


integration of Problem Solving and 
Technology 


6. Understands when and 
how tc represent data in 
the form of pictographs, 
bar graphs, line graphs 
and circle graphs, 
(cont'd) 


A circle graph is good for displaying data as 
parts of the whole but can be more difficult 
to compare with other graphs. 

The students can use data sources (such as 
newspapers, surveys or from previous 
exercises) to draw various types of graphs. 
The students should use knowledge of the 
strengths and weaknesses of each type of 
graph to select the form in which the data 
should be represented. 

The students should be introduced to the 
steps in drawing a circle graph: 

a) find the angle measure by multiplying 
each percent times 360* 

b) construct a circle and use a protractor to 
draw each angle 

c) label the graph. 


Bar graphs 

(E) Discuss when to use horizontal 
bar graphs and when to use vertical 
bar graphs. 

(E) Use scales that vary (don't start 
at 0). 

Lineqraphs 

(R) Use a line graph from a source 
to write a report describing what 
the graph is about and then 
reproduce the graph. 

(E) Dravw a double line graph (e.g., 
high/low temperatures, 
populations of Calgary and 
Edmonton over a period of years). 

Circle qraphs 

(R) Review how to find percents of 
numbers. 

(E) Given a circle graph with 
unlabelled sectors, have the 
students calculate what percent 
each sector represents. 
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ALGEBRA 



Grade 7 



Objective 


Clarification or Example 


Elective Suggestions 


Integration of Problem Solving and 
Technology 


1 . Applies and practises 


Specific probiom-solving teciiniques and 






problem-solving skills in 


skills will be developed with each objective. 






new situations. 








2. Understands and uses 


Use concrete situations to demonstrate the 




Many BASIC and LOGO programs 


the term variable and 


meaning and use of variables (a letter or 




use variables in input statements. 


uses variables to 


symbol that represents an unknown 




By varying the input value, the 


describe a concrete 


number). For example, a variable can be 




students can explore the effects. 


situation (e.g., number 


used to express the number of pennies in a 




For example: 


of jelly beans in a jar). 


jar, or the age of a teacher. 












LOGO Program 








TO SQUARE: SIDE 








FD:SIDE 








RT90 








FD:SIDE 








RT90 








FD:SIDE 








RT90 








FD:SIDE 








RT90 








END 








SQUARE 30 draws a square with 








side length of 30, SQUARE 40 draws 








a square with side length 40, and so 








on. 





ALGEBRA Grade 7 



Objective 


Clarification or Example 


Elective Suggestions 


Integration of Problem Solving and 
Technology 


3. Uses variables to write 
mathematical 
expressions to represent 
practical situations (e.g., 
age of the students in 
the class in three years 
will be X + 3 years). 


With the inclusion of the operations + , 
X and -r , we can represent practical 
situations using open mathematical 
expressions. For example, when three 
pennies are added to a jar containing an 
unknown number of pennies, we can 
express this by X + 3. 

Use similar procedure for other simple 
expressions: 

three less than a number: x - 3 
5 times my age: 5 x xorSx. 

Extend the activity to more complex 
statements: three more than 5 times a 
number: 5x + 3. Give students an 
expression such as 3a - 2 and have ther. 
state its meaning in words. 
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ALGOBRA 



Grade 7 



Objective 


Clarification or Example 


Elective Suggestions 


Integration of Problem Solving and 
Technology 


4. Evaluates expressions for 
given values of the 
variable (limit: v\/hole 
numbers, positive 
rationals). 


Expressions may be evaluated mentally, 
formally by substitution or organized in the 
form of tables. 

Use practical situations to reinforce the use 
of mathematical expressions. For example, 
movie admission is $2.50. A table is one 
method of showing costs for different 
numbers of people. 

Number Cost 

1 $2.50 

2 $5.00 

3 $7.50 

p $2.50 X p 

The expression for cost is $2.50 x p or 
$2.50p. 




Looking for a pattern is one 
problem-solving technique. 

Problem 

There are 18 animals in the 
barnyard. Some are chickens, some 
are cows. There are 50 legs in all. 
How many are chickens and how 
many are cows? By making a table, 
and examining data, a pattern 
emerges. 

Chickens 17 16 15 
Cows 1 2 3 


Legs 38 40 42 

Use a calculator's automatic 
constant feature for x, -f, + and 
~. For each operation have 
students determine which 
operation is the automatic constant 
for their own calculator. 




ALGEBRA 



Grade 7 



Objective 



Clarification or Example 



Elective Suggestions 



Integration of Problem Solving and 
Technology 



Evaluates expressions for 
given values of the 
variable (limit: whole 
numbers, positive 
rationals). (cont'd) 

Extended Content 

Find the mean from a 
frequency table. 



Uses variabi 2S to write 
mathematical sentences 
to represent practical 
situations (e.g., people 
in a classroom = boys + 
girls + teachers or p = b 
+ g + t). 



From a table of values, students try to 
determine the defining expression by 
looking at the pattern. 



X 




1 


3 


2 


4 


3 


5 



Jhb defining expression is 
X + 2. 



With the basic operations ( + . - x, -r ) and 
the inclusion of = , we can represent 
practical situations using closed 
mathematical sentences. 

Mathematical sentences (equations) may 
have one unknown (i.e., a number plus 3 
equals 7 becomes x + 3 = 7) or have more 
than one unknown (i.e., students in the 
room = boys + girls becomes s = b + g). 



Houghton Mifflin MAC 7. 
Problem 

For the normal range of summer 
temperatures the number of chirps 
made by a cricket in a minute is 
predictable. Forexample, at 16°C 
the cricket chirps 1 40 times per 
minute. At 24''C the cricket chirps 
1 72 times per minute. What is the 
temperature at which the cricket 
chirps 180 times per minute? At 
2rc, how many times will the 
cricket chirp per minute? 
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ALGEBRA 



Grade 7 



Objective 



Clarification or Example 



Elective Suggestions 



Integration of Problem Solving and 
Technology 



Uses concrete 
manipulatives to 
demonstrate the 
concept of "equals" 
(i.e., equality). 



Using a balance scale and one gram masses, 
students should experiment to discover 
balance by manipulating the placement of 
the one gram masses. 

Having discovered that an equal number of 
one gram masses is required on each side of 
the balance, students should replace the 
one gram masses on one side of the balance 
vJth different size masses but maintaining 
balance. 





"1 




1" 








1 1 






H 


l'°l 


1 " II " 




]r||]7] 


IHIH 



7 = 7 









1 1 


5g 


QilHQilH 



2 + 5 = 7 

Thus students should discuss the concept of 
equality as a state of balance. For example: 
7 = 7 

2 + 5 = 7 

3 + 4 = 7 
1+6 = 7 



Problem 

You have a pile of 24 coins. Twenty- 
three of these coins have the same 
weight and one is heavier than the 
others. Yourtask is to determine 
which coin is heavier. You are given 
a balance beam which will compare 
weights. Develop a strategy to find 
the heavier coin in a minimum 
number of weighings. 
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ALGEBRA 



Objective 



Clarification or Example 



Elective Suggestions 



Grade 7 

Integration of Problem Solving and 
Technology 



6. Uses concrete 
manipulativesto 
demonstrate the 
concept of "equals" 
(i.e., equality), (cont'd) 



7. Uses estimation, and 
guess and test 
procedures to solve 
equations of the form: 
X + a = b, ax = b, 
ax + b = c, and 

JL = b^ 
a c 
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The forms used are limited to one unknown 
using whole numbers, positive fractions 
and positive decimals. Considerable time 
should be spent on the concept that an 
equation is a balance in which the left side 
equals the right side. A possible 
manipulative is a balance scale. 



Solve 2x + 3 = 

Tryx = 5 2x(5) + 3 = 
Tryx = 6 2x(6) + 3 = 



15 by guess 
and test 
13 too small 
15 / 



This reinforces substitution of expressions 
and organizing work to document the 
process. 



(E) A simple classroom game is to 
have a student pick a secret 
number. Ask tne student to 
perform some operation on that 
number (e.g., add 2) and then tell 
the class the result. Have class 
members find the secret number. 
This can be expanded to writing the 
equation and checking the solution. 
The game can be expended to 
include more than one operation 
and the sequence of the operations. 

(R) "Roll It". Prepare cards with 
equations having whole number 
solutions between 2 and 12. 
For example. 



X + 1 = 7 



5b = 15 



67- 



Use of calculators as a mrans of 
guess and test. 

The automatic constant function is 
a valuable aid to guess and test, 
e.g.. To solve 

1=4.2 



X 


= 10 


10 -r 5 = 


2 


too low 


X 


= 15 


15 = 


3 


too low 


X 


= 20 


20 = 


4 


too low 


X 


= 23 


23 = 


4.6 


too 










large 


X 


= 21 


21 = 


4.2 


/ 
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ALGEBRA 



Grade 7 



Objective 


Clarification or Example 


Elective Suggestions 


Integration of Problem Solving and 
Technology 


7. Uses estimation, and 
guess and test 
procedures to solve 
equations of the form : 
X + a = b, ax = b, 

ax + b = c, and 

4- = f (cont'd) 

8. Verifies solutions to 
equations by 
substitution. 


Verification of a solution is simply trying to 
determine if the left side balances the right 
side. 

Is 6 the solution to 2x + 3 = 13? 

2x{ ) + 3 = 13? 
2x(6) + 3 =13? 
12 + 3 = 13? 
A 15 *13 

(Journeys in Math 7 TRM, pp. 276-277.) 


Deal 5 cards to each player. The 
first player rolls a pair of dice. Each 
player who has a card with an 
equation whose solution matches 
the dice discards that card. A 
discard may be challenged. If the 
discard was not correct, the player 
must pick up the discard and also 
take one from the challenger. The 
first player with no cards wins. 

(E) JourneysinMath7TRM, p. 277. 


Encourage the use of a calculator. 
This reinforces the order of 
operations. 
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ALGEBRA Grade 7 



Objective 


Clarification or Example 


Elective Suggestions 


Integration of Problem Solving and 
Technology 


9. Given ordered pairs, plot 
points on a coordi nate 
plane. 


This topic should be familiar to students 
and so need not be dealt with at great 
length. An interesting activity is to plot 
points in all 4 quadrants that determine a 
picture or design. 


(E) Give sxudents simple pictures or 
designs and have them transcribe it 
to a coordinate plane then to 
identify the points needed to 
reproduce their picture. 

Have students exchange with a 
classmate for checking by 
reproducing the picture from the 
given points. 


Holtmath 7 Teacher's Edition, pp. 
314-315. 

Software Disk 6, Graphing Ordered 
Pairs. 
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PLEASE NOTE 

The following resources have received basic status and are available 
from the Learning Resources Distributing Centre: 

Student texts for JOURNEYS IN MATH 7. 8 
Student texts for HOLTMATH 7. 8. 9 

Any other titles mentioned in this guide have not received formal 
status approval. They are presently under review and cannot at this 
time, be obtained through the Learning Resources Distributing Centre. 
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CURRICULUM GUIDE (DRAFT) 
PROBLEM SOLVING Grade 8 



Objective 


Clarification or Example 


Elective Suggestions 


integration of Problem Solving and 
Technology 


1. Demonstrates an 
understanding of a 
problem-solving 
situation. 


Problem solving should not be viewed as an 
isolated activity but rather as a process that 
is to be an integral part of the teaching 
philosophy to be used in the development 
of the other strands. The framework for 
problem solving should be introduced at 
the beginning of the year (suggested time - 
3 to 5 periods). 

Brainstorm for a definition and examples. 
The following ideas should evolve about a 
problem: 

a) it has no readily apparent solution or 
the means to the solution is not 
immediately evident 

b) it can cause a person to be temporarily 
perplexed 

c) it may have no answer, one answer, or 
more than one answer 


Teachers must recognize that 
problem-solving skills are essential 
for all students and that being 
perplexed when first encountering 
a problem is normal. Problems 
presented to students should be 
challenging yet solutions must be 
attainable to insure that students 
experience success. 

It is very important for teachers to 
realize individual student 
differences in learning; therefore 
the growth expectation should also 
vary. 

Individual needs can often be met 
by changing the conditions of a 
problem to make it simpler. 


a) The use of calculators in 
problem solving must be 
encouraged so that ti me spent 
on tedious calculations is 
decreased and feedback on 
strategies is faster. Numbers 
from realistic and relevant 
situations are less imposing if 
calculators are used. 

b) Group work should often be 
used in problem solving. A 
student in a group deals with 
ideas and questions from other 
members of the group, and this 
may help each student to 
progress in developing 
problem-solving strategies. 



Note: (E) = Enrichment 
(R) = Remediation 
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PROBLEM SOlViNG Grade 8 



Objective 


Clarification or Example 


Elective Suggestions 


Integration of Problem Solving and 
Technology 


1. Demonstrates an 
understanding of a 
problem*solving 
situation, (cont'd) 


d) it can be of a practical, everyday, 

personal or social nature as well as of a 
mathematical nature. 

(See Journeys in Math 7 TRM, p. 30.) 


Manipulatives can also be used to 
meet individual needs. 

e.g., Students are given a pile of 21 
markers. Two players are involved 
and take turns removing one, two 
or three markers. The winner is the 
player who removes the last 
marker. The purpose of the game is 
to develop a strategy to always win. 
As students conti nue to work on 
this they should become more 
interested in finding a strategy 
rather than winning. For students 
who have difficulty with this, 
decrease the number of markers 
used or only move one or two 
markers. Demonstrate how the 
markers can be grouped and ask 
students critical questions such as 
the importance of moving fi'St, and 
other strategic moves. The game 
can also oe maae into a more 
difficult version to challenge higher 
ability students. Use two piles and 
change the rules. Students can xako 
one marker from each pile or one 
marker from only one pile. 
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PROBLEM SOLVING 



Grade 8 



Objective 



Clarification or Example 



Elective Suggestions 



Integration of Problem Solving and 
Technology 



2. Demonstretes a 
willingness to find a 
solution to a problem. 



In order to develop the students' 
willingness to find solutions, the teacher 
should: 

a) create a positive classroom atmosphere 
that allows students to foster their own 
ideas and approaches in problem 
solving 

b) be supportive and encourage risk 
taking in finding solutions 

c) encourage students to use creative 
approaches 

d) be willing to accept unconventional 
solutions, more than one solution, or no 
solution (v;here appropriate) 

e) challenge students to think critically 
and justify strategies and solutions 

f) be enthusiastic and capable of 
recognizing the students' willingness 
and perseverance to solve problems 

g) provide appropriate questions for 
students 

h) present problem situations that enable 
students to gain problem-solving 
experience that is transferable to other 
subject areas and everyday life. 



Students who experience difficulty 
with the CO tiplex strategies may 
find it necessary to use a more 
concrete approach for a longer 
period of time and may require 
more teacher guidance. 

e.g., A store owner buys candies in 
bulk bags containing 80 candies 
each. He re-packages the candies 
for sale in smaller bags of 12. How 
many candies are left over when 
one bulk bag of 80 candies is re- 
packaged? 



Computers may be used to assist in 
teaching problem solving. Various 
programs and simulations require 
the use of particular or various 
strategies (e.g., Houghton Mifflin 
MAC, MECC, and Sunburst 
Communications Software). 

The use of relevant and realistic 
problems (from sources such as 
newspapers and magazines) is 
encouraged because this will 
increase the interest of students. 
Students may also be able to 
contribute their own ideas of 
problems to solve. 
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PROBLEM SOLVING Grade 8 



Objective 


Clarification or Example 


Elective Suggestions 


Integration of Problem Solving and 
Technology 


2. Demonstrates a 
willingness to find a 
solution to a problem, 
(cont'd) 




Use of a concrete example will help 
students who experience difficulty 
with the operation of division. 

Concrete approaches should be 
encouraged as long as it is 
necessary. 

A teacher should challenge the 
more capable students by having 
them not only justify their 
strategies and solutions but also to 
consider the possibilities such as: 

a) other strategies and solutions 

b) "what if?" (change an element 
of the problem) 

c) generalization of . ules to other 
situations. 

e.g., Using the above candy 
problem, ask: "How many bulk 
bags of 80 candies each would the 
store owner need to re-package so 
that no candies are left over?" 
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PROBLEM SOLVING 



Grade 8 



Objective 



Clarification or Example 



Elective Suggestions 



Integration of Problem Solving and 
Technology 



3. Uses a variety of 
strategies to solve 
problems. Previously 
developed strategies 
are used. 

The following strategies 
should be developed 
throughout the various 
strands of the program 
and within the problem- 
solving framework: 

a) Understanding th? 
problem 

• interprets pictures, 
charts and graphs 

• asks relevant 
questions 



Students should encounter new situations 
that require an extension of problem- 
solving strategies acquired in Grade 7. The 
approach to this may be similar to that 
employed at the Grade 7 level whereby 
three non-related but similar problems can 
be chosen to focus on a particular strategy. 

As a teacher demonstration, involving the 
class, the strategy of working backwards 
can be developed within the problem- 
solving framework (Understanding the 
problem. Developing a plan. Carrying out 
the pi an. Looking back) as folicws: 

The number of a past year is divided by 2 
and the result turned upside down and 
divided by 3, then left right side up and 
divided by 2. Then the digits in the result 
are reversed to make 1 3. What is the past 
year? (Problem-Solving Challenge for 
Mathematics. Edmonton: Alberta 
Education, 1985, p. 42, #28.) 

Under the guidance of the teacher, 
students investigate the strategy by solving 
a similar but non-related problem such as: 

A boy attempts to climb a 10 m pole. At 
every attempt he climbs 1 m and slips back 
1/2 m. After how many attempts will he 
have reached the top? (Problem-Solving 
Challenge for Mathematics. Edmonton: 
Alberta Education, p. 29, #8, 12.) 



The Scope and Sequence in the 
Teacher's Edition (Holtmath 8) and 
Teacher Resource Manual (Journeys 
in Math 8) identify specific 
problem-solving strategies. 
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PROBLEM SOLVING Grade 8 



Objective 


Clarification or Example 


Elective Suggestions 


Integration of Problem Solving and 
Technology 


3. a) Understanding the 
problem (cont'd) 

• interprets pictures, 
charts and graphs 

• asks relevant 
questions 


The natural progression leads to students 
using the same strategy to solve a problem 
such as: 

Janice went to a store, spent half of her 
money, and then spent $10 more. She went 
to a second store, spent half of her 
remaining ^oney, and then spent $10 
more. Then she had no money left. How 
much money did she have in the beginning 
when she went to the first store? (Problem- 
Solving Challenge for Mathematics. 
Edmonton: Alberta Education, 1985, p. 10, 
#2.) 

Evaluation 

The evaluation of problem solving requires 
more than grading the solutions to 
mathematical problems. Continual 
observation and questioning of students 
while they are solving problems is essential. 

In assessing a student's problem-solving 
SKIMS, ine leacner snouia consiaer. 

• willingnessto attempt problems 

• use of systematic approach 

• selection of appropriate strategies 

• efficiency in selection of appropriate 
strategies 


A teacher should challenge the 
more capabia students by having 
them not only justify their 
strategies and solutions but also to 
consider the possibilities such as: 

• other strategies ;ind solutions 

• "what if?" (change an element 
of the problem) 

• generalization of rules to other 
situations. 


Holtmath 8 Teacher's Edition, p. 83. 
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PROBLEM SOLVING 



Grade 8 



Objective 



Clarification or Example 



Elective Suggestions 



Integration of Problem Solving and 
Technology 



3. b) Developing a plan 

(choosing a strategy) 

• collects and 
organizes 
information (charts 
and graphs) 

• makes diagranis and 
models 

• experiments 
through the use of 
manipulatives 

• breaks the problem 
into smaller parts 

• works backwards 

c) Carrying out the 
plan 

• applies selected 
strategies 

• presents ideas clearly 

• documents the 
process 

• works with care 

• works in a group 
situation 

d) Looking back 

• makes and solves 
similar problenDS. 



• logical justification of strategies and 
solutions 

• perseverance 

• growth of confidence in problem- 
solving ability 

• transfer of problem-solving skills to 
situations other than mathematics. 

Evaluation techniques and instruments for 
problem solving are found in the Problem- 
Solving Challenge for Mathematics. 
Edmonton: Alberta Education, 1985, pp. 7, 
8, 52-56. 

(See Holtmath 8 Teacher's Edition, p. iv 
Problem-Solving Strategies.) 



e.g., Ann, Beth, Cathy, Dee, and 
Evita were playing in matches to see 
who would play position 1 , 2, 3, 4, 
or 5 on the girls' tennis team. Each 
girl played each of the other girls 
once. Howmany matches were 
played? 

e.g.. Children often use the make- 
an-organized'Hst strategy when 
solving this problem. First, a child 
might list all the matches that 
person A plays. Then the child 
would list c:ll the matches played by 
persons B, C, D, and E. Note that 
once match AB is listed, match BA 
involves the same players and is not 
a different match. 



AB AC AD AE 
BC BD BE 
CD CE 
DE 

(Arithmetic Teacher, Vol. 32, #4, 
December 1984, p. 30.) 
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NUMBER SYSTEMS AND OPERATIONS 



Grade 8 



Objective 



Clarification or Example 



Elective Suggestions 



Integration of Ptoblem Solving and 
Technology 



1. Applies and practises 
problem-solving skills in 
new situations. 



The intent is to develop non-routine 
problem-solving skills in overy student. 
Each student should understand the 
concepts of the problem-solving framework 
and develop multiple strategies. 



Develop "Happy Numbers" (from 
Math Teacher, p. 618, November 
1986). 

(R) Find and display all happy 
numbers less than 100. 



19 is a happy number. Let's see 
why. 

19 1 X 1+9x9 = 82 

82 ->8 X 8 + 2x2 = 68 

68 6 X 6 + 8x8 = 100 

100 1 X 1 + 0x0 + 0x0 = 1 



Since the sequence of numbers 19, 
82, 68, 1 00, and 1 ends with the 
number 1 . we say that the number 
19 is a happy number. 



HAPPY NUMBERS 



1 


7 


10 


13 


19 


23 


28 


31 


32 


44 


49 


68 


70 


79 


82 


86 


91 


94 


97 
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NUMBER SYSTEMS AND OPERATIONS 



Grade 8 



Objective 


Clarification or Example 


Elective Suggestions 


Integration of Problem Solving and 
Technology 


Applies and practises 




(E) 


Develop a program for "Happy 




problem-solving skills in 




Numbers", such as: 




new situations, (cont'd) 














10 


PRINT "HAPPY NUMBERS" 








20 


PRINT 








30 


REM CHECK ALL NATURAL 










NUMBERS LESS THAN 1 00 








40 


FORX = 1 TO 99 








50 


Z = X 








60 


REM GENERATE SIX TERMS 








70 


FOR N = 1 TO 6 








80 


IFZ > = lOOTHEN 170 








90 


IFZ > = lOTHEN 200 








100 


z = z*z 








110 


NEXTN 








120 


REM CHECK FOR HAPPY 










NUMBERS 








130 


IFZ = ITHENPRINTX, 








140 


NEXTX 








150 


GOTO 220 








160 


REM ISOLATETHEDIGITSOF 










THE 3-DIGIT NUMBERS 








170 


H = INT(Z/100):T = 










INT(Z/1C/-H* 10:U = Z- 










(H*100 + T*10) 








180 


Z = H*H + T*T + U*U: 










GOTO 110 








190 


REM ISOLATETHEDIGITSOF 










THE 2-DIGIT NUMBERS 








200 


T = INT(Z/10):U ^ Z-T* 10 








210 


Z = T*T + U * U. GOTO 110 








220 


END 
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NUMBER SYSTEMS AND OPERATIONS 



Grade 8 



Objective 



2. Uses mental 

computation, paper- 
and-pencil algorithms, 
estimation and 
calculators to perform 
computations. 



ERLC 



Clarification or Example 



An equal emphasis should be placed on the 
various strategies for computing. Single- 
digit basic facts should be drilled on a 
regular basis through activities such as 
timed challenges or games. Paper-and- 
pencil strategies should be used to develop 
an understanding of sub-concepts such as 
re-grouping, borrowing or place value. 
Long and tiresome paper-and-pencil drill is 
discouraged. 

Estimation should be done on a daily basis. 
Recognition of appropriate situations for 
estimates, determining ho\N precise an 
estimate should be for a given situation, 
and knov\/ing when a computed answer is 
possible, are among skills to be 
emphasized. 

Mental computation involves using natural 
and easy strategies to compute exact 
answers. Strategies should be identified 
and shared as they evolve. 

Calculators should be used to develop 
understanding to investigate patterns, and 
to perform (tedious) computations that do 
not enhance understanding. 



Elective Suggestions 



ISO 



Integration of Problem Solving and 
Technology 



The following BASIC program 
should give your students an 
opportunity to practise their skills at 
estimation. The program can easily 
be modified to provide practice 
with any of the operations. It will 
work with both whole numbers and 
decimals. 

Each player takes turns inputting a 
value of their choice. Then each is 
asked to estimate the results of 
using a particular operation on the 
two numbers. The estimate closest 
to the actual answer is declared the 
winner. This program is written in a 
simple form of BASIC and should 
run on any computer that uses 
BASIC. 

(Arithmetic Teacher, Vol. 32, #S, 
January 198S.) 



I6i 




NUMBER SYSTEMS AND OPERATIONS Grade 8 



UDJ6CtlV6 


v.iariTivaLion or example 


Elective Suggestions 


Integration of Problem Solving and 
Technology 


2. Uses mental 






c 
D 


KcM tbTIMATION GAiVlc 


computation, paper- 






1 f\ 
lU 


Lb 1 Ur5> = bUlvl 


and-pencil algorithms, 






15 


PRINT IN TURN EACH PLAYbR 


estimation and 








\A/II 1 CMXCD" 

WILL cNTcR 


calculators to perform 






on 


PRINT A NUMBcR Or THblR 


computations, (cont'd) 








LHOILc 
not MX 

PRINT 










PRINT THEN EACH PLAYER 










\A/II 1 CKIXCD Akt** 

WILL cNTcR AN 










PRINT cbTIMATE Or THE 










.UP5>. Ur 1 He NUMBER!). 










n D 1 KIT 

PRINT 








A C 


PRINT 1 He CLOSEST 










ESTIMATE WINS 1 








5U 


PRINT 








55 


INPUT FIRST PLAYER 5 










numdck = > :a 








bU 


INPUT SECOND PLAYER S 










NUMBER = > :B 








65 


PRINT 








70 


INPUT "FIRST PLAYER'S 










ESTIMATE... ":A1 








75 


PRINT 








80 


INPUT "SECOND PLAYER'S 










ESTIMATE...": 81 








85 


LETC = A + B:REM FINDS SUM 








90 


IFC-A1 < C-B1 THEN 115 








95 


PP., NT 








100 


PRINT "PLAYER #2 WINS!" 








105 


GOTO 120 








110 


PRINT 








115 


PRINT "PLAYER #1 WINS!" 








120 


END 



ERIC ss- 



Grade 8 



n 



Elective Suggestions 



Integration of Problem Solving and 
Technology 



Line 10 can be changed to indicate 
a different operation. By changing 
line 10 to LET 0P$ = "PRODUCT", 
the instructions in line 35 tell the 
user to estima .e the answer to a 
multiplication problem. If line 10 is 
changed, then the operation in line 
85 must also change, if 
0P$ = "PRODUa", then line 85 
must be LETC = A*B. 

The following lines can be added to 
make the program repeat. 

120 PRINT 

125 INPUT "AGAIN {Y/N)?":Y$ 
130 IFY$< >"Y" THEN 200 
135 GOTO 40 
200 END 



NUMBER SYSTEMS AND OPERATIONS 



Objective 



2. Uses mental 

computation, pape^ 
and-pencil algorithms, 
estimation and 
calculators to perform 
computations, (cont'd). 



Clarification or Example 
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NUMBER SYSTEMS AND OPERATIONS Grade 8 



Objective 


Clarification or Example 


Elective Suggestions 


Integration of Problem Solving and 
Technology 


A. Whole Numbers 

1. Maintains previously 
developed skills with 
whole numbers 
(operations, order of 
operations, evaluation 
of expressions, prime 
numbers, factorization, 
divisibility). 

2, Finds the greatest 
common factor of a 
given set of numbers. 


Review Grade 7 notes on whole numbers 
Objectives #7, 8 and 1 0 as methods to 
determine the GCF. 

Use calculators and computers to determine 
the GCF of a set of numbers. 

Use GCF's to reduce fractions to lowest 
terms. 

Methods of finding GCF's include: 

i) listing the factors of the numbers, and 
finding ihe common factors 

Fac.ofoi24 = {®® 
Factorsof32 ©j(2),@(D 16,32} 
GCF = 8 


The lu jngs on the right can be used 
to find GCF's on a computer. The 
first listing will determine the GCF 
of two numbers. Students could 
type the program onto the 
computer and use it. 

(E) An enrichment activity could be 
to have students either write their 
own program or improve the first 
listing. 

MllULilCI CI 11 ILl IIIICl 1 L CJLII VI ly 

could be to change the first listing 
so that the computer will determine 
the GCF of more than two numbers. 
Listinr (b) is a modification of 
listing la); the changes and 
additions will allow the computer 
to find the GCF of four numbers. 


e.g., Darren wants to cut a 32 cm by 
20 cm birthday cake into square 
pieces. What is the largest size he 
can cut? How many square pieces 
does he cut? 
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NUMBER SYSTEMS AND OPERATIONS 



Grade 8 



Objective 


Clarification or Example 


Elective Suggestions 


Integration of Problem Solving and 
Technology 


A. Whole Numbers 

2. Finds the greatest 
common factor of a 
given set of numbers, 
(cont'd) 


11) finding the prime factors of the 

numbers and then determining which 
factors are common. 

24 2 x2S< 3 
32 =\^x2x>k 2x2 

c:T=^2 X 2 X 2 = 8 

Simplify: 24 
32 

^ ? = - (simplest terms) 
32 4- 8 4 ^ 




BASIC Listing: 

5 REM GCF FOR 2 NUMBERS 
10 HOME 

20 INPUT "FIRST NUMBER?";A 

30 INPUT "SECOND NUMBER?";B 

40 IFA>BTHENN = B;GOTO60 

50 N = A 

60 FORX=1T0N 

70 Y = A/X : Z = B/X 

SO IFY = INT(Y)ANDZ = INT(Z) 
THENCF = X 

90 NEXT 
100 PRINT:PRINT 
110 PRINT "THE GREATEST 

COMMON FACTOR IS";CF 
120 END 



1 B 8 
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NUMBER SYSTEMS AND OPERATIONS Grade 8 



Objective 


Clarification cr Example 


Elective Suggestions 


Integration of Problem Solving and 
Technology 


A. Whole Numbers 

2. Finds the greatest 
common factor of a 
given set of numbers, 
(cont'd) 






5 REM GCF FOR 4 NUMBERS 
10 HOME 

20 INPUT "FIRST NUMBER?";A 
22 N = A 

25 INPUT "SECOND NUMBER?";B 

28 IFA>BTHENN = B 

30 INPUT "THIRD NUMBER?";C 

32 IFC<NTHEN N=:C 

35 INPUT "FOURTH NUMBER?";0 

40 IFD<NTHENN = D 

50 FOR X = 1 TO N 

70 Y1 =A/X:Y2 = B/X:Y3 = aX: 

Y4 = D/X 
80 IF Y1 =INT(Y1) AND 

Y2 = INT(Y2) AND Y3 = INT(Y3) 
AND Y4 = INT(Y4) THEN CF = X 
90 NEXT 
100 PRINTrPRINT 
110 PRINT "THE GREATEST 

COMMON FACTOR IS ":CF 
120 END 

(Holtmath 7 Teacher's Edition - 
GCF/LCM, p. 144-145.) 
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NUMBER SYSTEMS AND OPERATIONS 



Grade 8 





Clarification or Examole 


Elective Suooestions 


Integration of Problem Solving and 
Technology 


A. Whole Numbers 


Apply concepts from Grade 7 Whole 


(E) Proqram a computer to select 


BASIC Listings: 




Numbers Objectives #7, 8, and 1 0 as 


the LCM of given numbers. (See 




3. Finds the lowest 


strategies to attain the LCM. 


previous objective.) 


5 REM LCM OF 2 NUMBERS 


common multiole of a 






10 HOME 


oi ven set of numbers 

Vjl V ^ 1 1 WW L III U III W 1 Wa 


Try a guess and check strategy to find LCM. 


(E) The listing at right could be 


20 INPUT "FIRST NUMBER?";A 




improved or could be changed to 


30 INPUT "SECOND NUMBER?";B 




Relate LCM to lowest common 


find the LCM of more than two 


40 IFA<BTHEN 




denominator to assist in making equivalent 


numbers (as was done for GCF's). 


N = B:P = A:GOTO 60 




fractions for operational purposes. Stres-. 




50 N = A:P = B 




the meanings rather than the acronym 


(E) Utili2:ethe relationship 


60 X = 0 




(GCF, LCM). 


between the GCF and LCM of two 


70 X = X + 1 






numbers (A and B): GCF x LCM = 


80 Y = N * X/P 






A X B. 


90 IFY = INT(Y)THENLCM = N*X: 








GOTO 110 








100 GOTO 70 








110 PRINT:PRINT 








120 PRINT "THE LOWEST 








COMMON MULTIPLE IS"; LCM 








130 END 








Software: Holtmath 7 LCM, 








pp. 146-147. 
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NUMBER SYSTEMS AND OPERATIONS 



Grade 8 



Objective 



A. Whole Numbers 

* 

4. Understands and uses 
the terms exponent, 
base, power, squared 
and cubed and the n^h 
power of a number. 



Clarification or Example 



Write the value of a power with a whole 
number base and exponent (see Grade 7 
notes on Whole Numbers Objective #4). 

a) Use blocks as manipulatives to develop 
concepts of making squares 



(3) to 



(9) 



or making cubes 



(3) to 




See Holtmath 7 Teacher's Editi'^n, p. 26. 



b) Use paper folding to develop the n^H 
power 



B 



21 22 
OR 



23 



24 



I 



If22= □□ and 2n= 
then discuss the value of n. 



Elective Suggestions 



(E) Continue development to 
encompass square roots using 
blocks. Have students construct 
squares; use area and dimensions to 
develop an understanding of a 
square root. 

(E) Develop law of multiplication 
with exponents. 



Integration of Problem Solving and 
Technology 

Using grid paper on the overhead 
ask students to use their calculators 
to guess an^ check and find n. 



e.g., 



if2n = 1064 
n = ? 



Use calculators in a 'mad minute* 
activity to reinforce concept. 
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NUMBER SYSTEMS AND OPERATIONS 



Grade 8 



Objective 


Harification or Example 


Elective Suggestions 


Integration of Problem Solving and 
Technology 


A. Whole Numbers 


(See Holtmath 8 Teacher's Edition, pp. 56- 


(R) Round off numbers to 


Use large numbers and calculators 




It/, journeys in Mam o i km, p. / 1./ 


approximaie answers. Muiiipiy 


lo empnasize me neeu lor scieniiTic 


5. Demonstrates the need 




v^noie numoers ano couni zeros lo 


noir .ion. 


for scientific notation. 




avoiu wriiing an oi me zeros. 










e.g., 87000 x 15670 = n 








a/ L/I^LUss LalLUialUr UUipuc sULii 








as: 








• 49 329 000 E where 








mui Lipiicaiion resuii iS loo 








large for calculator to 








handle 








• 4.9329 8 represents 








scientific notation as 4.9329 








X 108 








computer to type the 








ii.g command- 








i 670 924 000 « discuss its 








^o^putc 6,70 924E + 08. 




• 



NUMBER SYSTEMS AND OPERATIONS 



Grade 8 



Objective 



Clarification or Example 



Elective Suggestions 



Integration of Problem Solving and 
Technology 



A. Whole Numbers 

6. Writes numbers in 
scientific notation, and 
scientific notation 
numbers in standard 
form (limit: positive 
exponents). 



(See Holtmsth Bleacher's Edition, pp. 56- 
57. Journeys in Math STRM, p. 71.) 



Students work in pairs to make and 
use flashcards to convert numbers 
from scientific notation to standard 
form and vice versa. 



e.g., 



6 X 108 
FRONT 



600 000 000 
BACK 
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NUMBER SYSTEMS AND OPERATIONS 



Grade 8 



Objective 


Clarification or Example 


Elective Suggestions 


integration of Problem Solving and 
Technology 


B. Integers 


See Grade 7 notes. 








1. Maintains previously 
developed skills with 
integers (need for 
integers, concept of 
integers, ordering of 
integers, demonstrates 
addition of integers with 
manipulatives). 


• 








2. States the additive 
inverse of any integer. 


Use the terms "additive inverse" and 
"opposite" interchangeably. Discuss 
temperature, bank account and 
above/below sea level to develop the 
concept of additive inverse/opposite. 


(R) Use. itrip of paper to develop 
a number line. 


Holtmath 7 Courseware, Disk 5, 
Additive Inverse. 




e.g., 


-4-3-2-101234 














Students should understand that the 
additive inverse is a tool for computation. 

(Number + Additive Inverse = 0) 




f 

Fold on zero, and find the 
additive inverse. 






\ V. .UriLrtr tc LytrVtrlU|Ji iltri IL JUUi ilcy!) Ill 

IVlath7TRIVi, p. 302.) 
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NUMBER SYSTEMS AND OPERATIONS Grade 8 



Objective 


Clarification or Example 


Elective Suggestions 


Integration of Problem Solving and 
Technology 


B. Integers 

3. Uses concrete 
nrianipulativesto 
demonstrate the 
subtraction, 
multiplication and 
division of integers. 


Concrete dev<?lopment (subtrac jon). 
(Journeys in Math 7 TRM, pp. 304-305.) 

Extend the idea of changes and coloured 
chips to multiplication and division. 

Multiplication andDivision 

Emphasize the meaning of the negative 
sign (opposite). Give each student a red * - ) 
and a L\. '!<( + ) chip. Ask the students to 
replace the black chip with the opposite 
colour (one negative sign). What would 
happen if they were asked to replace the 
chip with the opposite colour two times 
(two negative signs)? Three times? Four 
times? The notion that pairs of opposites 
(negative signs) cancel each other should 
immerye. 

Begin by using the black chips ( + ) to 
demonstrate mukiplicationas repeated 
addition and divisio>> as repeated 
subtraction. The colour of the chips to be 
used in the demonstration wil change as 
integral values are introduced and will be 
determined by the number of neoatives 
(opposites) in the question (e.g., 2 X "3 
means one opposite, or that red chips will 
be used in the demonstration). 

Note: Studentsmust write a number 
sentence to describe ^ach operation or 
activity. 




Holtmath 7 Teacher's Edition, pp. 
274-275. 
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NUMBER SYSTEMS AND OPERATIONS 



Grade 8 



Objective 


Clarification or Example 


Elective Suggestions 


Integration of Problem Solving and 
Technology 


B. Integers 

4. Performs the operations 
of addition, subtraction, 
multiplication and 
division with integers 
using paper -and-pencil 
algorithms, estimation, 
mental computation and 
a calculator. 


Concrete activities should be extended to 
determine strategies for computing 
without manipulative^. As students write 
number sentences describing concrete 
operations, they should b«i Jooking for 
patterns that would enable them to 
perform the operations witSiout the 
manipulatives. 

An equal emphasis should be pla^'ed on 
mental computation, pencil-and-paper 
comput&Llon, estimation and using the 
calculator. Tinned activities and games may 
be used to encourage mental facility. 


(E) Journeys in Math 7 Teaching 
Aids. 

Games: 21 (p. 81) 
2? (p. 82) 
24 (p. 82) 


Students should be taught how to 
compute with integers on a 
calculator. Because calculators may 
vary in their operating syf tems, 
some time should be taken to 
investigate the change sign key and 
to verify the operating system of 
the calculator. Students should be 
encouraged to verbalize how their 
own calculators work when 
operating with integers. 

Additional: See Journeys in Math 7 
TRM,p,309. 





NUMBER SYSTEMS AND OPERATIONS Grade 8 



Objective 


Clarification or Example 


Elective Suggestions 


Integration of Problem Solving and 
Technology 


C. Rational Numbers 

1 . Maintains previously 
developed skills with 
decimal numbers (place 
value, operations, 
oroering, rounding, 
order of operations). 

2. Maintains previously 
developed skills v\/ith 
fractional numbers 
(concept of a fraction, 
equivalent fraction, 
basic fraction, mixed 
numbers, improper 
fraction, ordering 
fractions, concrete 
operations with 
fractions, order of 
operations). 

3. Writes the multiplicative 
inverse (reciprocal) of a 
fraction, whole number 
or integer. 


Develop reciprocals for proper fractions 
only. Students should understand how the 
reciprocal/multiplicative inverse acts as a 
tool (number x reciprocal = 1). 

Get students to realize that dividing by 2 is 
the same as taking one half of an item. 
Progress to show -r 3 = x 1/3, -r 7 = x 1/7. 
Discuss the relationships between 2 with 
1/2, 3 with 1/3, and 7 with 1/7. Extend to 
A/hat happens to 2/3. 
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NUMBER SYSTEMS AND OPERATIONS 



Grade 8 



Objective 


Clarification or Example 


Elective Suggestions 


Integration of Problem Solving and 
Technology 


C. Rational Numbers 

4. Performs the opsratic ns 
of addition, subtraction, 
multiplication and 
division with fractions 
(limit: positive 

rot i/^n CI 


Review the four operations with fractions 
at a concrete level. Students should be 
required to write number sentences to 
describe the concrete operations while 
looking for patterns that would enable 
them to perform the operations without 
using manipi'iatives. The fractions used to 
pcnorm iniiiai papcr'anu^pcncit or menial 
operations should be relatively :;imple and 
should easily be related to a concrete 
manipulative (especially if difficulties 
occur). Estimation of answers to 
computations wiih fractions should be 
encouraged continuously. 


(R) Students should continue to 
use manipulatives or pictorial 
presentation until they are able to 
perform operations formally. 

(R) Encourage the students to 
make and use fraction slide rules. 

(E) Develop games like fraction 
dominos. 

(E) Extend strategies developed to 
include mixed numbers. 


Holtmath 7, Disk 3. 

■ 


5. Demonstrates the need 
for rational nup^bers 
(e.g., -3^2 = ^ No 
answer is possible 
without a set of rational 
numbers). 


Discuss examples of uses of rational 
numbers: 

e.g.. Measurement 

Banking - deposits, withdrawals, 

overdrafts 
Business -profits, losses 
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NUMBER SYSTEMS AND OPERATIONS Grade 8 



Objective 


Garification or Example 


Elective Suggestions 


Integration of Problem Solving and 
Technology 


C. Rational Numbers 

6. Recognizes rational 
numbers as all numbers 
that can be written in 
the form: 

g where b ;f 0. 


It is important that students understand 
that numbers have many different but 
equivalent forms. Have the students 
construct a fraction tape (a strip of paper 
folded in halves, quarters, eighths; thirds, 
sixths, etc.) and mark the folds as one 
would mark a number line (zero in the 
middle, with rationai numbers describing 
the folds on each side). Then ask the 
students to write the decimal and, if 
possible, integral equivalents to the 
rational numbers. 

Discuss the fact that anv number (renardless 
of its form) that can be written as a fraction 
or a/b where b 9^0 form, is by definition a 
rational number. Use a calculator to 
explore the various patterns formed by 
fractions and their equivalent decimal 
forms (e.g., 1/7, 2/7, etc., 1/9, 2/9, etc., 1/1 1, 
2/11, etc.). 


(E) Are there numbers that do not 
have fractional equivalents? What 
are these numbers (irrational 
numbers)? How are they 
generated? (See Journeys in Math 8 
TRM, p. 157.) 


Journeys in Math 8 TRM, p. 1 57, 
"Calculator for Rational and 
Irrational Numbers". 


7. Compares and orders 
rational numbers using 
<, > or 


1 1 ^ A ^ A '^^^i^n tone I fini 1 kj A TT ^1 ^ r\ 

use ine iraciion lape '^i^Djeciive ifo) lo 
compare and order rational numbers. It 
should be made clear to students that on a 
number line, numbers on the rig tare 
larger than numbers on the left 
(e.g.J>-3). 


\\\f U9C y ^JlaLUI WJ IliaivC all 

equivalent form to explore 
differences. 

(E) See Journeys in Math 7 TRM, 
pp.i: ..5. 
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NUMBER SYSTEMS AND OPERATIONS 



Objective 



C. Rational Numbers 

8. Uses a number line to 
demonstrate the 
relationship between 
whole numbers, 
integers, fractions and 
rationals. 



GracJe 8 



Clarification or Example 



Extend the fraction tape. Discuss the 
relationship between whole numbers, 
integers, fractions and rationals. 



Elective Suggestions 



Integration of Problem Solving and 
Technology 



ERLC 
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RATIO AND PROPORTION 



Objective 



1 . Applies and practises 
problem-solving skills in 
new situations. 



Maintains previously 
developed skills 
(understands and 
constructs ratios, 
equivalent ratios; finds 
missing element of a 
proportion, percent as a 
ratio, percentsas 
decimals, percentsof 
numbers; and expresses 
one number as a percent 
of another). 



Clarification or Example 



The intent is to develop non-routine 
problem-solving skills in every student. 
Each student should understand the 
concepts of the problem-solving framework 
and develop multiple strategies. 

(Refer to Problem-Solving Challenge for 
Mathematics. Edmonton: Alberta 
Education, 1985.) 



Encourage the development of verbal 
activities (mental facility) ..uch as "mad 
minute" to reinforce maintenance skills. 



e.g., 

(i) 
(ii) 
(iii) 

(iv) 

(V) 



"Give two equivalent ratios for..." 
"Express this ratio in three ways..." 
Find the unknown 
3/4 =: x/20 using two methods. 
Advertisements which illustrate 
percentage discounts. 
Estimate percentages of test scores 
and check using a calculator. 



Students use software from Mac 
Courseware 8 - Disk B program, 98 - Ratio 
Rendezvous. This will help students to 
develop their own method of identifying 
equivalent ratios. 
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Elective Suggestions 



Grade 8 



Integration of Problem Solving and 
Technology 



(E) It is important to clarify that 
fractions are ratios but ratios 
are not fractions! 

e.g., 400/700 :^ 4/7 ratio 
400/700 =: 4/7 fraction 

Note: 

1 girl/2 boys 
Ratio 1 as to 2 
Number of girls not 1/2 



(R) For concrete development of 
these skills see detailed 
explanation at the Grade 7 
level. 



MAC Courseware 9A Disk 8. 
Ratio Rendezvous 98. 

(This should be used for 
enrichment.) 
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RATIO AND PROPORTION 



Objective 


Clarification or Example 


Elective Suggestions 


Integration of Problem Solving and 
Technology 


2. Maintains previously 
developed skills 
(understands and 
constructs ratios, 
equivalent ratios; finds 
missing element of a 
proportion, percent as a 
ratio, percentsas 
decimals, percentsof 
numbers; and expresses 
one number as a percent 
of another), (cont'd) 

3. Gives examples of ratios 
involving situations 
where the equivalent 
percent is greater than 
100. 


A practical example is mixing photography 
chemicals, e.g., 

a) 1 part of Water : 9 parts of Developer 

b) 2 parts of W: 18 parts of D 

c) 3 parts of W : ? parts of D. 

Students can investigate other examples. 

1 ^ 2 
9 18 

Students should be encouraged to suggest 
other practical examples. 

Discuss what a percent greater than 1 GO 
means and its practical occurrences (stock 
markets, growth in industry, retail sales). 

a) Use 1 0 X 1 0 grids to demonstrate 
percents greater than 100. Have 
students shade the grids to show, for 
example, 120% (one complete 10 x 10 
arid and 20 SQuares from a cprnnH arid) 
Note that 120% is a number larger than 
1 but smaller than 2. 


(E) Students can investigate trends 
in the stock market. 

If a written report is required, 
the criteria for evaluation must 
be clearly stated. 
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RATIO AND PROPORTION ^ . „ 

, ^_ , Grade 8 



Objective 


Clarification or Example 


Elective Suggestions 


Integration of Problem Solving and 
Technology 


3. Gives examples cf ratios 
involving situations 
where the equivalent 
percent is greater than 
100. (cont'd) 

4. Converts mixed numbers 
to percentsand vice 
versa. 


b) Use a chart similar to the one below. 

Cost Price Sellinq Price Profit % Profit (x) 

$20 $25 $5 i. = /.x = 25% 

20 100 

$20 $30 $10 10 - X. -x = 50% 

20 100 " 

$20 $40 $20 ^ = '-^ = 100% 

20 100 

$20 $60 $60 ^ = A /.x = 200% 

20 100 

Let students suggest other examples. 

Percents larger than 100 have equivalent 
mixed number forms. Extend the 
development from Objective 3 to include 
many examples of mixed numbers (more 
than one 10 x 10 grid) and their equivalent 
percents. 




Understanding the operation is a 
necessary requirement before using 
a calculator or computer. Before 
permitting (or instructing) students 
on using the percent key on the 
calculator, ask the students to 
describe (in a paragraph) how the 
percent key on their own calculator 
works. In other words, describe the 
algorithm that the engineer 
(builder) used to "program" the 
calculator. 




RATIO AND PROPORTION 



Objective 


Clarification or Example 


Elective Suggestions 


Integration of Problem Solving and 
Technology 


5. Given the percent 
determines the missing 
value in applications 
such as discounts, 
increases, decreases, or 
sales tax. 


Groups of students research discounts, 
increases, decreases or sales tax using 
newspaper advertisements. Classroom 
discussion can follow, stressing mental 
computation and estimation. Use the 
calculator tc check, e.g., (best deal - 
discount). 

Ask students to collect daily newspaper 
articles. Discuss the meanings of: 
50% more, 30% discount, 5% sales tax. 
Follow up with students creating their own 
advertisements. 




Use the calculator to check real 
examples of discounts collected 
from local newspapers. A chot t may 
be used to organize the 
information. 

Item: Suit 
Reg, Price: $150 

% Discount: 30% i.e., 30 f 100 % 
Amount of 

Reduction: 0.3 x 150 = 45 
Sale Price: 150-45 = 105 

Item: Stereo 
Reg. Price: $280 

% Discount: 15% i.e., 15 ^ 100 % 
Amount of 

Reduction: 0.15 x 280 = 42 
Sale Price: 2«0-42 = 238 

Note: % Represents the percent 
key on calculators. 
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RATIO AND PROPORTION 



7. 



Objective 



Understands and writes 
rates as the comparison 
of two numbers with 
different units (e.g.. 15 
km/2h or3items/$1). 



Writes proportions 
involving rates. 



Finds the missing 
element in a proportion 
involving rates. 



Clarification or Example 



(Holtmath 8 Teacher's Edition, pp. 140-141. 
Journeys in Math 8 TRM, p. 178.) 



(Holtmath 8 Teacher's Edition, p. 1 36 
"Alternative Teaching Strategies". 
Journeys in Math 8 TRM, p. 1 70.) 



(Holtmath 8 Teacher's Edition, pp. 1 36-139. 
Journeys in Math 8 TRM, p. 1 72.) 



Grades 



Elective Suggestions 



(E) Use statistics in sports to 
calculate the m.v.p. (most valuable 
player) for a particular team or 
sport. 

Batting Statistics 





At Bat 


Hks 


Tom 


60 


10 


Dick 


40 


8 


Harry 


50 


20 



(See Journeys in Math 7 TRM, p. 
219.) 



Integration of Problem Solving and 
Technology 



(E) Students compare sizes of a 
selected product to determine 
which is the most economical to 
buy. The intent is for students to 
find the unit rates (comparison 
shopping). 

(Holtmath 8 Teacher's Edition, pp. 
141-145.) 




MEASUREMENT AND GEOMETRY 



Objective 


Clarification or Example 


Elective Suggestions 


Integration of Problem Solving and 
Technology 


1 . Applies and practises 
problem-solving skills in 
new situations. 

2. Maintains previously 
developed skills (linear, 
area, volume, capacity 
and mass units of 
measure; uses geometric 
tools to measure line 
segments and angles 
and to construct 
geometric designs; 
transformational 
geometry). 

3. Understands and uses 
the terms perpendicular 
and parallel lines. 


(Holtmath 8 Teacher's Edition, pp. 178-181. 
Journeys in Math 8 TRM, p, 234.) 


(E) Explore the relationships 
between angles of intersecting 
lines. 

■"X 

a = c,d = b,b + c= 180' 
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MEASUREMENT AND GEOMETRY 



Grade 8 



Objective 



Understands and uses 
the terms perpendicular 
and parallel lines, 
(cont'd) 



4. 



Draws or sketches 
various polygons using 
tools such as a computer, 
compass, straightedge, 
ruler, protractor. 



Clarification or Example 



The intent of this objective is to investigate 
the attributes (characteristics) of polygons 
which will lead to a definition of a polygon 
(a plane closed figure whose sides are line 
segments). Further "investigation" of the 
attributes (e.g., measures of sides, 
congruence of sides and/or angles, measure 
of interior angles, number or length of 
diagonals) can lead to the classification of 
the polygons (according to number of sides 
or as regular) which is objective #5. 

Students should be asked to place a number 
of dots (points) randomly on a paper 
(plane). Keep the number of points small 
(2- 1 0). Then ask students to connect the 
points to form various figures. Discuss the 
outcome by grouping (classifying) the 
figures using the following points as a 
guide: 



Elective Suggestions 



Give pictorial diagrams to show 
difference between perpendicular 
and parallel lines. 

note right angle 



parallel Imes 



perpendicular 
iines 



The following points may be used 
as a guide in the investigations and 
subsequent discussions: 



a) 
b) 



c) 



d) 
e) 




congruent sides 
congruent interior angles 

interior^ 

angles 
both congruent sides and 
angles are conditions for a 
regular polygon 
number of diagonals 
relationship of the perimeter of 
a regular polygon to the length 
of its diagonal. 



Integration of Problem Solving and 
Technology 



The following LOGO procedure is 
an example of a program that may 
be generated by students. This 
procedure will allow the 
construction of various polygons by 
"inputting" the length of a side, 
and the measure of the interior 
angle. 

For example, 

SHAPE: 40, 60 will result in a square 
being plotted on the screen. 
Students should be encouraged to 
change the measures of the angles 
(and the sides, in cases where the 
shape is too small or too large for ^ 
the screen) to construct varying 
shapes or polygons. It must be 
noted that this procedure will not 
stop unless it is interrupted (with a 
CONTROL-G command in the case 
of Apple LOGO). The results should 
be tabulated: length of side; size of 
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MEASUREMENT AND GEOMETRY ^ ^ « 

, Grade 8 



Objective 


Clarification or Example 


Elective Suggestions 


Integration of Problem Solving and 
Technology 


4. Draws or sketches 
various polygons using 
tools such as a computer, 
compass, straightedge, 
ruler, protractor, 
(cont'd) 


a) the figure must be closed (have an 
interior and an exterior) 

b) line segments (not curved lines) define 
the sides of a polygon 

c) the minimum number of points 
required to close a figure is 3. 

Further investigation will lead to the 
classification of the polygons according to 
the number of sides. 

Many techniques or instruments may be 
used to perform the actual sketches or 
constructions. Traditional tools such as the 
compass, protractor or ruler have "built-in" 
mathematics concepts but their use may be 
tedious. The computer will allow students 
(after learning to use a graphics program or 
a program such as LOGO) to generate many 
and varying shapes in a short period of time 
or to "instruct" a computer to construct a 
polygon. (For more information on using a 
LOGO program see Journeys in Math 8 
TRM, pp. 91, 94-95.) 




angle (note that the angle is not the 
interior angle, but the supplement 
of the interior angle ( 1 80 - ANG LE) 
in this procedure); and the shape of 
the figure (polygon or start). 

LOGOListina 

TO SHAPE: SIDE ANGLE 
FD: S!DE 
RT: ANGLE 
SHAPE: SIDE: ANGLE 
EWD 
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MEASUREMENT AND GEOMETRY 



S. 



Objective 



Identifies and classifies 
polygons according to 
the number of sides 
(limit: decagon). 

Investigates triangles by 
examining attributes 
such as measure of 
angles, measure of sides 
and lines of symmetry. 



Investigates 
quadrilaterals by 
examining attributes 
such as measure of sides, 
measure of angles, lines 
of symmetry and 
diagonals. 



Clarification or Example 



See Objective #4. 



Investigate triangles by having students 
construct a number of random triangles. 
Discuss their similarities and differences and 
the different attributes (length of sides, 
measure of angles, number of lines of 
symmetry) that may be used to classify the 
triangles (before assigning names to the 
classifications). 

(See Holtmath 8 Teacher's Edition, pp. 1 84- 
185. Journeys in Math 8 TRM, pp. 242-243.) 



A discovery approach is encouraged. Either 
provide to students, or have them construct 
(from black line masters) a "quadrilateral 
kit". This kit should contain a number of 
varying shapes that are large enough to 
measure and manipulate: irregular 
quadrilaterals, trapezoids, parallelograms, 
rhombi, rectangles and squares. Discuss the 
various attributes of the shapes and then 
have the students group the shapes 
according to those attributes. Note that 
some of the quadrilaterals can fit into 
several categories. 
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Grade 8 



Pjprtiv/p ^iinnpctinnc 


Integration of Problem Solving and 
Technology 


(E) Students could investigate to 




find the names of some polygons 




with more than 1 0 sides. 




(E) See Holtmath 8 Teacher's 




Edition, pp. 186-187, "Rigid and 




Non-Rigid Shapes". 




(E) Jouf neys in Math 7 TRiVi, p. 145. 


Problem Solving: Explore tangram- 




type puzzles. 




Computer: Holtmath 7, 




Software Disk 4, "Angles of Regular 




Polygons". 
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MEASUREMENT AND GEOMETRY ^ . 

r- Grade 8 



Objective 


Clarification or Example 


Elective Suggestions 


Integration of Problem Solving and 
Technology 


7. Investigates 
quadrilaterals by 
examining attributes 
such as measure of sides, 
measure of angles, lines 
of symmetry and 
diagonals, (cont'd) 


e.g.. Quadrilaterals that have: four sides; 
(at least) one pair of parallel sides; 
opposite parallel sides; opposite sides are 
congrue ;t (Can opposite sides of 
quadrilaterals be parallel without being 
congruent?); congruent opposite angles; 
opposite parallel sides and at least one 
right angle; number of lines of symmetry; 
nuwioer of diagonals; congruent diagonals; 
diagonals bisect each other; diagonals 
meet at right angles. 

Develop a classification scheme based on 
the properties of the quadrilaterals, which 
would relate quadrilaterals, trapezoids, 
parallelograms, rhombi and squares. 

Alternative developments: 

(journeys in Math 7 TRM, pp. 144-145. 
Journeys in Math 8 TRM, pp. 244-245. 
Holtmath 8 Teacher's Edition, pp. 1 94- 1 95.) 
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MEASUREMENT AND GEOMETRY 



Grade 8 



Objective 



Adds, subtracts, 
multiplies and divides 
using SI units of 
measure. 



Clarification or Example 



Only commonly used units (km, m, cm, and 
mm) should be used to develop this 
objective. The operations with units of 
measure should be developed in the 
context of real problems (e.g., perimeter 
and area). To add, subtract, multiply or 
divide measures, the units must be common 
(the same) or else the result will not have a 
standard meaning (e.g., 3 m + 4 cm = ? or 
2 cm X 5 mm =: ?). 

Multiplication (or its inverse-division) of 
measures is a difficult concept. Students 
should be taught the>t whenever they see, 
for example, cm x cm this does not mean cm 
*'times" cm but, rather, is an expression of 
area (a count of square centimetres (cm2)). 

This objective may be developed within th8 
context of objectives #9 (perimeter) and 
#10 (area). 



Elective Suggestions 



(E) Explore the relationship 
between, for example, lm2and 
cm2. 

(E) Explore the unit of area hectare 
(ha). 



Integration of Problem Solving and 
Technology 
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MEASUREMENT AND GEOMETRY 



Objective 


Clarification or Example 


Elective Suggestions 


Integration of Problem Solving and 
Technology 


9. Understands and uses 
formulas as indirect 
measures of the 
perimeter of polygons 
(includes regular 
polygons). 


Formulas are indirect strategies for 
calculating measures that can sometimes be 
directly measured. Students should first 
have experiences with the direct measures 
before attempting to devise a strategy (or 
formula) for computing the measure. For 
perimeter this experience may be using a 
string (and a ruler) to determine the 
distance around different polygons; then 
using only a ruler to measure the sides and 
then determining the sum of the sides. 
Students should note that the order in 
which the measures are taken or summed, 
does not affect the result. Students should 
verbalize a strategy before attempting to 
generalize it in the form of a formula. For 
exanjple, "the perimeter of a rectangle is 
two lengths added to two widths 
because. . The generalization or the 
formula should be the last stage of the 
development and may be used to expedite 
the process of determining a perimeter. 
The use of formulas may not be appropriate 
for all students. 


(R/E) Journeys in Math 8 TRM, pp. 
80-81. 


Problem-Solving Challenge for 
Mathematics. Edmonton: Alberta 
Education, 1985. p. 47, #6. 
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MEASUREMENT AND GEOMETRY Grade 8 



Objective 


Clarification or Example 


Elective Suggestions 


Integration of Problem Solving and 
Technology 


10. Understands and uses 
formulas as indirect 
measures of the areg of 
polygons (triangle:., all 
parallelograms and 
trapezoids). 


Formulas are indirect strategies for 
calculating measures that can sometimes be 
directly measured. Students should first 
have experiences with the direct measures 
before attempting to devise a strategy (or 
formula) for computing the measure. For 
area, this experience is counting the 
number of squares that car be found 
within a closed region. Transparency grids 
(cm X cm)may be used to determine the 
areas of both regular- and irregular- shaped 
objects. The measures should then move on 
to rectangles where it should be discovered 
that, the number of squares in one row 
corresponds to the length, and the number 
of rows corresponds to the width. Hence, 
the product of the length and the width 
determines area. Students should be 
encouraged to verbalize the strategy 
before generalizing it. Areas of other 
polygons (e.g., triangle, parallelogram) are 
variations of the rectangle. 

(See Holtmath 8 Teacher's Edition, pp. 74- 
82. Journeys in Math 8TRM, pp. 83-87.) 




Computer: Mathematics Activities 
Courseware 8, "Metric Mysteries", 
Disk C, Houghton Mifflin. 
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MEASUREMENT AND GEOMETRY 

, Grade 8 



Objective 


Clarification or Example 


Elective Suggestions 


Integration of Problem Solving and 
Technology 


11. Performs an experiment 
to determine the value 
of 7T and understands it 
as a ratio of the 
circumference of a circle 
divided by its diameter. 

(i.e.,TT = ^) 
a 


An introductory activity for this objective 
could be to draw different sizes of a 
particular polygon and then determine the 
ratio of the perimeter to the length of a 
diagonal (have the students make the 
measurements). 

e.g., For a set of squares, Perimeter ^ 2.9 

diagonal 

From this activity the students should find 
the principle that, if figures have the same 
shape, the ratios of the corresponding parts 
remain constant even though the size is 
different. 

Using the above activity the students might 

predictthat ^ will be a constant (because 

all circles have the same shape). By 
measuring various round objects (records, 
coins, jars, cans) using a string and a ruler (a 
metre stick, if necessary) and also keeping a 
record of the diameters and circumferences, 
the concept that n is a ratio of C to d should 
be discovered. 


(E) Use the library or other 
resources to gather information 
about the historical development 
of 7T. 

(E) Develop a strategy for finding 
the diameter of a circle when the 
centre is not given. 

(E) JourneysinMathSTRM, p.82. 


Problem Solving: By comparing 
measurements, the question of 
accuracy should arise. When is it 
important? When is an estimation 
appropriate? 





MEASUREMENT AND GEOMETRY Grade 8 



Objective 


Clarification or Example 


Elective Suggestions 


Integration of Problem Solving and 
Technology 


12. Understands and uses 
the formula C = irdas 
an indirect measure of 
the circumference of a 
circle. 

13. Usestheformula A =:Trr2 
to indirectly determine 
the area of a circle given 
its radius or diameter. 


Using the measurements from Objective 
#11, compare calculated circumference 
(C = Tfd) to measured circumference. The 
development of the formula as a strategy 
should flow directly from the previous 
topic. 

Given the radius, explore how to find the 
circumference. Two possibilities can be 
used C = ltd (double the radius and then 
utilize the formula), or C = 2Trr. 

Use a compass and grid paper and have 
students draw a circle with a specified 
radius. By counting squares, estimate the 
area. Compare estimates. 


(E) Students show development of 
the formula A = 7Tr2. 

(E) Show that the area of a regular 
polygon (A = -j-ans where a is the 
apothem, n is number of sides, and 
s is the measure of one side) 
approaches the area of a circle 

fA = ITr^^ thp numhpr nf cIHpc 

X** III / CI9 LIIC IIUIII liJd \J t 91 UC9 

increases. 


Computer: Holtmath 7 
Software, Disk 1, 
"Circumference of Circles". 
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MEASUREMENT AND GEOMETRY 



Grades 



Objective 


Clarification or Example 


Elective Suggestions 


Integration of Problem Solving and 
Technology 


14. Draws or sketches a right 
rectangular prism. 

i 


From everyday objects such as a cereal box, 
or a kleenex box, discuss the relationship 
between sides. From this, students should 
be able to determine the characteristics of 
all right rectangular prisms. Prisms are 
easily drawn by using isometric paper or 
grid paper. 

(Journeys in Math 8 TRM, p. 98.) 


(E) Journeys in Math 8 TRM, p. 98. 




15. Understands and uses a 
formula as an indirect 
strategy for determining 
the volume of a right 
rectangular prism or a 
cube. 


A formula is an indirect strategy for 
calculating a measure that can sometimes 
be directly obtained. Students should have 
experiences with obtaining the measure 
directly before determining a strategy for 
computing the measure. Use centimetre 
cubes (sugar cubes will do if other 
manipulatives are unavailable) to 
determine the volume of rectangular 
prisms. Note that the number of cubes in 
one layer corresponds to the area of the 
base (length times width) and that the 
number of layers corresponds to the height. 

(See Holtmath 8 Teacher's Edition, pp. 91 - 
93. Journeys in Math 8 TRM, p. 1 02.) 
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DATA MANAGEMENT 



Objective 


Clarification or Example 


Elective Suggestions 


Integration of Problem Solving and 
Technology 


1. Applies and practises 
problem-solving skills in 
new situations. 

2 Maintains previously 
developed skills 
(understands the 
purpose of statistics; 
interprets data from 
tables and graphs; 
draws graphs). 

Extended Content 

Utilize graphs from 
newspapers to display a 
bulletin board. 


See Grade 7 Data Management Objective 
#1. 

a) Ask how numbers affect our lives. Use 
sources such as measurement, 
experimentation, observation, 
encyclopedias, newspapers, 
information services. 

b) Recap frequency tables, pictographs, 
bar graphs, line graphs, and circle 
graphs as ways of organizing and 
comparing data. 


(R) Explain strengths and 
weaknesses of each graph. 

(E) Use histograms, stem-leaf 
tables, box and whisker plots. 


See Grade 7 Data Management 
Objective #1. 

Computer programs can display 
graphs. Houghton Mifflin, MAC 7, 
"Pie Graphs". 
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DATA MANAGEMENT 



Objective 



3. Understands and uses 
the terms bias, sample 
and population. 



Clarification or Example 



Demonstrate sampling by taking a survey of 
students (e.g., from one row in a class) who 
are wearing running shoes, and then 
compare the sample to the population of 
the class. 

Discuss the bias by asking if this sample is 
likely to be representative of the school 
population (including the teachers) and of 
the town or municipality. 

Discuss how to obtain a useful sample in 
each case. 

The same type of activity could be done to 
compare the number of people who wear 
glasses to those who do not. 

(See .lourneys in Math 8 TRM, pp. 324-325.) 



Elective Suggestions 



(R) Direct 3 or 4 pairs of students to 
complete a poll based on 10 
responses on whether you like 
orangejuiceorapplejuice. Ask 
students why results may vary. 

(E) Get students to conduct polls, 
interpret the results, and discuss 
problems that could arise. 



Integration of Problem Solving and 
Technology 



Problem Solving: How are the fish 
in a lake counted? 
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DATA MANAGEMENT 



Objective 


Clarification or Example 


Elective Suggestions 


Integration of Problem Solving and 
Technology 


4. Distinguishes between a 
survey and a census, 
understands when each 
is used and potential 
biases that may occur 
(survey). 


A survey is a random poll of an identifipd 
group for the purposes of collecting data or 
acquiring information about some aspect 
of the group or area. A survey may be 
biased if the sample was not random (i.e., if 
the sample was not representative of the 
population) or if the sample included a 
population outside the identified group. 
For example, a survey to determine the 
most popular television program among 
junior high students would be biased if only 
one class of Grade 7 students were polled 
(only one age group was represented in the 
sample) or if some elementary or high 
school students were included in the 
sample. 

A census is a count or poll of an entire 
population and provides accurate 
information. A census is not always 
practical because of the size of the 
identified group and the time and costs 
associated with the gathering of 
information. 

Discuss the merits of a survey and a census 
and the situations or conditions that would 
be required to make a census or survey 
appropriate. When is accuracy more 
important (population of a school to 
determine per pupii grants) and when is 
knowing the information quickly more 


(R) Select three students to be a 
class representative. Choose 
one row to see who they would 
elect. Choose another row. 
Predict how the whole class 
would vote. Compare results to 
voting of entire class. 

(E) Determine methods of taking a 
survey typical: (young vs old; 
malevs female; regional 
locations; high income vs low 
income). 
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DATA MANAGEMENT 



Objective 


Clarification or Example 


Elective Suggestions 


Integration of Problem Solving and 
Technology 


4. Distinguishes between a 
survey and a census, 
understands when each 
is used and potential 
biases that may occur 
(survey), (cont'd) 

Extended Content 

a) How does one 
conduct a survey: 
personal interviews? 
questionnaires? 
telephone calls? 
interviews? 

b) Discuss whether 
answers to surveys 
should be restricted 
or unlimited. 

c) Discuss problems 
associated with 
census. 


important (deciding how many hot dogs 
and how many hamburgers should be 
purchased for a school function)? 

A discussion on how to ask questions coulr' 
lead to realization that questions can 
influence the outcome of a survey? 

i.e., Do you feel the current tax hike is 
too high? 

What is your feeling on the proposed 
tax hike? 




A data base like the Appleworks 
program can be used to sort 
information and/or 'pull out* the 
required information. 
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DATA MANAGEMENT 



Objective 


Clarification or Example 


Elective Suggestions 


Integration of Problem Solving and 
Technology 


5. Recognizes the use and 
misuse of statistics in 
society (news reporting, 
census, polls, etc.). 


Statistics are used to predict outcomes but 
one questions their reliability as one finds 
incomplete, misleading, and 
misrepresented data. Find examples of 
how one uses statistics to one's advantage. 

e.g.. Political survey polls which predict 
party support are often based on a 
limited sample which could create 
varying outcomes. 


(R) Predicting the standing of a 
sports team (baseball, hockey, local 
team) based on its record in the last 
ten ( X ) games may be misleading. 
A team with a good record in the 
last ten ( X ) games may still end up 
last in the standings over the whole 
season. 

(E) Watch a newscast^n TV to 
determine where statistics are used, 
how, why, and discuss their 
accuracy and timelines, etc. 
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ALGEBRA 



Grade 8 



Objective 



1 . Applies and practises 
problem-solving skills in 
new situations. 



2. Maintains previously 
developed skills 
(variable, evaluation of 
expressions, concept of 
equality, plots on a 
coordinate plane). 



3. Identifies and combines 
like terms. 



4. Uses formal procedures 

to solve equations of the 

form X + a = 6, ax = fa, 

ax + fa = and 

X fa 
a c 

(limit: positive rational 
numbers and integers). 



Clarification or Example 



(See Journeys in Math 8, pp. 346-347.) 



Review the concept of equality. (See 
Objective #6, Algebra Grade 7.) 

Formal algebraic techniques may be 
introduced by using the concept of balance 
and so a balance scale lends itself here. For 
example, a nickel and 2 one-gram masses 
balance with 7 one-gram masses. The mass 
of the nickel (represented by x) can be 
found by removing 2 one-gram masses 
from each side (the opposite operation). 



Elective Suggestions 



(E) Use formal approach to explain 
answers to X + 3x, 7n-3n,8y«9y, 
Expand into fractional variables. 



(E) Houghton Mifflin Mathematics 
Activities Courseware 8, Eckses and 
Ohzs, pp. 37-40. 



Integration of Problem Solving and 
Technology 



Problem-solving strategies: 
experiment through the use of 
manipulatives; work backwards; 
break the problem into smaller 
parts; make and solve'similar 
problems. 
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ALGEBRA 



Grade 8 



Objective 



Clarification or Example 



Elective Suggestions 



Integration of Problem Solving and 
Technology 



5. Verifies solutions to the 
equations. 



6. Uses substituti on and 
equation-solving 
techniques to find a 
missing element of a 
formula: 

e.g., If p = 2andq = 0.5 
find c in p =: £ . 



Review the concept of evaluating 
expressions. 

Verifying a solution to an equation is simply 
a matter of using the solution 
independently to evaluate the expression 
on each side of the equation to determine 
if in fact the LHS (left-hand side) is equal to 
the RHS (right-hand side). 



The intent of this objective is to de-mystify 
formulas. The few formulas presented in 
mathematics classes are usually taught as a 
means to an end (e.g., d = rt is used to find 
distance, rate or time). The result is that 
little transfer occurs in knowing how to use 
other formulas in mathematics and other 
disciplines. 

A much more holistic view of formulas must 
be taken. The outcome of thi j objective 
should be that students will understand 
relationships among the variables, 
recognize the similarities (or differences) 
among those relationships (regardless of 
what kind of variables are used), and will 
know how to substitute and solve for 
missing elements. 



(E) Estimate solutions by guess and 
check strategy. 



(E) Have students write their own 
nonsensical formulas and a funny 
story about what the variables 
represent. Exchange the formulae 
and stories within the class. 

For example: E = 3 + 7a where E 
represents the number of elephants 
and a is the number of people with 
blue eyes. 

(E) Discuss the effect on a selected 
element of a formula if another 
element is doubled, tripled, etc. 

(R) Use real life situations where 3 
apples and 4 oranges cost a certain 
amount of money. Give variations 
for 2 of the elements so the third 
element needs to be solved. 
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ALGEBRA 

, Grade 8 



Objective 


Clarification or Example 


Elective Suggestions 


Integration of Problem Solving and 
Technology 


7. Generates a set of 
ordered pairs in a linear 
relation. 


(See Holtmath 8 Teacher's Edition, 

pp. 290-295. Journeys in Math 8 TRM, pp, 

308-309.) 


(E) Given the ordered pairs, 
determine the relation. 

(R) Give values for X as 0, 1, and 2 
or numbers that are conducive to 
easy solution. 

(E) Develop a computer orogram 
to generate ordered pairs. 


(R) Use a computer to give the 
pairs. 

5 REM ordered pairs 
10 HOME 

20 PRINT "This program will 
generate ordered pairs for 
relation rules in the form 
ax + b." 

30 PRINT:PRINT"Youwillbe 
asked to give values of a and b, 
and then the computer will 
print values for ax + b by using 
a range of -10 to +10 for x." 

40 INPUT "What value of a?";A 

50 INPUT "What value of b?";B 

60 HOME 

70 PRINT"X",A;"X + ";B 
80 PRiNT" 

90 FORX = -10TO 10 
100 PRINTX,A*X + B 
110 NEXT 
120 END 

• 
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ALGEBRA 



Graded 



Objective 



Given a linear relation, 
constructs a table of 
values and a graph for 
that relation. 



Clarification or Example 



Give an example of a linear relation such as 
Journeys in Math 8 TRM, p. 310. 

Construct a table of values, generate the 
ordered pairs, and graph the relation. 

At this time discuss the merits of a graph as 

opposed to a table of values. 

e.g., - visible and more understand-able 

representation of a relationship. 
~ can be used to predict or 

hypothesize. 

Given a linear relation of the form 

y =: ax + fa, construct a table of values. 

Using substitution with given x values, 
students find y. 

Extending this, students generate their own 
values for X to findy. 

From a table of values students try to 
determine the defining relation by looking 
at the pattern. 

Explore number patterns that arise from 
tables of values. 

This may open discussion about choosing x 
values, choice of scale, and extension to 
more than one quadrant. 



Elective Suggestions 



^E) Given a linear relation of the 
form y =: ax + fa, explore how 
changing one aspect (a or fa) of the 
relation changes the graph. 

(E) Have students write relations 
and exchange these in the class for 
evaluating and graphing. 

(R) Give a table of values for 
students to construct a graph on 
grid paper. 



Integration of Problem Solving and 
Technology 



Houghton Mifflin Mathematics 8, 
"Activities Courseware Solutions: 
One Equation", p. 67. 

Looking for a pattern is one 
problem-solving technique. 



Collecting and organizing 
information in charts and graphs is 
a problem-solving skill. 
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ALGEBRA 



Grade 8 



Objective 



Given a linear relation, 
constructs a table of 
values and a graph for 
that relation, (cont'd) 



Clarification or Example 



By graphing, for example y = 2x + 3,and 
y = 2x+ 5 on the same axis, students explore 
how changing one part of the relation 
changes the graph. 



Elective Suggestions 



Integration of Problem Solving and 
Technology 
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GRADE 9 
MATHEMATICS 



24G 

o 

ERIC 



PLEASE NOTE 

The following resources have received basic status and are available 
from the Learning Resources Distributing Centre: 

Student texts for JOURNEYS IN MATH 1, 8 
Student texts for HOLTMATH 1, 8, 9 

Any other titles mentioned in this guide have not received formal 
status approval. They are presently under review and cannot , at this 
time, be obtained through the Learning Resources Distributing Centre. 
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CURRICULUM GUIDE (DRAFT) 

PROBLEM SOLVING 



Objective 


Clarification or Example 


Elective Suggestions 


Integration of Problem Solving and 
Technology 


1 . Demonstrates an 
understanding of a 
problem-solving 
situation. 

2. Demonstrates a 
willingness to find a 
solution to a problem. 

3- Uses a variety of 
strategies to solve 
problems. Previously 
developed strategies are 
used. 

The following strategies 
should be developed 
throughout the various 
strands of the program 
and within the problem- 
solving framework: 

a) Understanding the 
problem 

• considers alternative 
interpretations 

• makes assumptions 


Refer to introductory comments under 
Objective #1 in Grade 7. 

Refer to introductory comments under 
Objective #2 in Grade 7. 

As '■.tudents encounter more complex 
pr blems, the skills required to solve therr, 
become more intellectually complex. 
Consequently, students must utilize higher- 
level thinking skills such as logic or 
reasoning. 

As a teacher demonstration involving the 
class, the strategy of using logic and reason 
can be developed within the problem- 
solving framework (Understanding the 
problem. Developing a plan. Carrying out 
the plan. Looking back) as follows: 

Margie is a blonde. Rose Mary a redhead, 
and Shirley is a brunette. They are married 
to Alex. Frank, and John but 

a) Shirley does not like John. 


Teachtrc iT:ust recognize that 
problem-solving skills are essential 
for all students and that being 
perplexed, when first encountering 
a problem, is normal. Problems 
presented to students should be 
challenging yet solutions must be 
attainable to insure that students 
experience success. It is very 
important for teachers to realize 
individual student differences in 
learnino' th&r&for^ thp nrnvA/th 

■ ^ui ■ III IM , LildCi Vi C LI IC U 1 VV L 1 1 

expectation should also vary. 
Students who experience difficulty 
with the complex strategies may 
find it necessary to use a more 
concrete approach for a longer 
period of time and may require 
more teacher guidance. 


a) The use of calculators in 
problem solvmg must be 
encouraged so that time spent 
on tedious calculations is 
decreased and feedback on 
strategies is faster. Numbers 
from realistic and relevant 
situations are less imposing if 
calculators are used. 

b) Group work should often be 
ujcu 111 piuuiciii buiving. m 
student in a group deals with 
ideas and questions from other 
members of the group, and this 
may help each student to 
progress in developing 
problem-solving strategies. 



Note: (E) = Enrichment 



(R) = Remediation 



248 



24j 

• 



PROBLEM SOLVING 



Grade 9 



Objective 



3. b) Developing a plan 
(choosing a strategy) 

0 formulates an 
equation 

uses logic or reason 
constructs flow 
charts 

develops a symbol or 
code system 
recognizes limits and 
eliminates 
possibilities 

Carrying out the 
plan 

applies selected 
strategies 

presents ideas clearly 
documents the 
process 

works with care 
works in a group 
situation 



d) Looking back 



Clarification or Example 



generalizes solutions 
creates and writes 
routine and non- 
routine problems 



b) Rose MaVy is married to John's brother. 

c) Alex is married to Rose Mary's sister. 

Who is married to whom? Assume that 
married people like each other! (Problem- 
Solving Challenge for Mathematics. 
Edmonton: Alberta Education, 1985 p. 40, 
#17.) 

Under the guidance of the teacher, 
students investigate the strategy by solving 
a similar but non-related problem such as: 

There are eight basoballs, all exactly alike in 
size and appearance, but one is heavier 
than any of the other seven which are all 
the same weight. With a balance scale, 
how can the heaviest baseball be positively 
determined with only two weighings? 
(Problem-Solving Challenge for 
Mathematics. Edmonton: Alberta 
Education, 1985,0.35, #9.9.) 

The natural progression leads to students 
using the same strategy to solve problems 
such as: 

a) A ferryboat, when filled, can carry 6 
Pintos and 7 Toyotas or 8 Pintos and 4 
Toyotas. If the ferryboat carries Toyotas 
only, then what is the maximum 
number that it can carry? (Problem- 
Solving Challenge for Mathematics. 
Edmonton: Alberta Education, 1985, 
p. 42, #39.) 



Elective Suggestions 



A teacher should challenge the 
more capabia students by having 
them not only justify their 
strategies and solutions but also to 
consider other possibilities such as: 

• other strategies and solutions 

• "what if?" (change an element 
of the problem) 

• generalization of rules to other 
situations. 



Integration of Problem Solving and 
Technology 



c) Computers may be used to assist 
in teaching problem solving. 
Various programs and 
simulations require the use of 
particular or various strategies. 

d) The use of relevant and realistic 
problems (from local sources 
such as newspapers and 
magazines) is encouraged 
because this will increase the 
interest of the students. 

Students may contribute their 
own ideas of problems; in 
addition to collecting data they 
may make up questions related 
to the information. An 
exchange of problems afid- 
questions may be encouraged. 

Examples can be obtained from 
such sources as: Mathematics 
Activity Software (MAC) by 
Houghton Mifflin, Minnesota 
Educational Computing Consortium 
(available through ACCESS) and 
Sunburst Communications 
Software. 
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PROBLEM SOLVING 



Grade 9 



Objective 



Clarification or Example 



Elective Suggestions 



Integration of Problem Solving and 
Technology 



d) Looking back (cont'd) 

• generalizes solutions 

• creates and writes 
routine and non- 
routine problems. 



9 efficiency in selection of appropriate 
strategies 

• logical justification of strategies and 
solutions 

• growth in confidence in problem- 
solving ability 

• transfer of problem-solving skills to 
situations other than mathematics. 

(Evaluation techniques and instruments for 
problem solving are found in the Problem- 
Solving Challenge for Mathematics. 
Edmonton: Alberta Education, 1985, pp.7, 
8, 52-56.) 
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PROBLEM SOLVING 



Objective 


Clarification or Example 


Elective Suggestions 


Integration of Problem Solving and 
Technology 


d) Looking back (cont'd) 

• generalizes solutions 

• creates and writes 
routine and non- 
routine problems. 


9 efficiency in selection of appropriate 
strategies 

• logical justification of strategies and 
solutions 

• growth in confidence in problem- 
solving ability 

• transfer of problem-solving skills to 
situations other than mathematics. 

(Evaluation techniques and instruments for 
problem solving are found in the Problem- 
Solving Challenge for Mathematics. 
Edmonton: Alberta Education, 1985, pp. 7, 
8, 52-56.) 
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NUMBER SYSTEMS AND OPERATIONS 



Objective 


Clarification or Example 


Elective Suggestions 


Integration of Problem Solving and 
Technology 


1. Applies and practises 
problem-solving skills in 
new situations. 

?. Uses mental 

computation, paper- 
and-pencil algorithms, 
estimation and 
calculators to perform 
computations. 


An equai <?mphasis should be placed on the 
various strategies for computing. Single- 
digit basic facts should be drilled on a 
regular basis through activities such as 
timed challenges cr games. Paper-and- 
pencil strategios should be used to develop 
an understanding of sub-concepts such as 
re-grouping, borrowing or place value. 
Long and tiresome paper-and-pencil drill is 
discouraged. 

Estimation should be done on a daily basis. 
Recognition of appropriate situations for 
estimates, determining how precise an 
estimate should be for a given situation and 
knowing when a computed answer is 
possible are among skills to be emphasized. 

Mental computation involves using natural 
and easy strategies to compute exact 
answers. Strategies should be identified 
and shared as they evolve. 

Calculators should be used to develop 
understanding, to investigate patterns, and 
to perform tedious computations that do 
not enhance understanding. 




A good calculator estimation 
activity is the " Range Game". 
Estimation and Mental 
Computation. Reston.VA: 
National Council of Teachers of 
Mathematics, 1986, pp. 182-185. 

"The RanqeGame" 

"The Range Game" builds 
estimation skills. The only tools 
needed are a calculator and paper 
and pencil for record keeping. The 
object is to find numbers within a 
given range that will satisfy a given 
equation. Introduce the game by 
displaying a range and a partis' 
equation, as shown below. 

Example: Range 

50 

15 + 

40 
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NUMBER SYSTEMS AND OPERATIONS 



Grade 9 



Objective 



2. Uses mental 

computation, paper- 
and-pencil algorithms, 
estimation and 
calculators to perform 
computations, (cont'd) 



Maintains previously 
developed skills with 
whole numbers, 
integers, decimals and 
fractions (operations, 
ordering, relation<^hips 
among systems, need for 
rational numbers, order 
of operations). 



Clarification or Example 



Use time drills with basic number facts, in 
particular multiplication and addition. 
Encourage estimation, mental computation 
and the use of a calculator. 

e.p.. An activity that demonstrates a 

relationship among number systems 
is: 



85% 




0 85 



Elective Suggestions 



(R) Rather than doing the actual 
division ask students to write the 
number of digits in the whole 
number part of the quotient. 



e.g., 0.98) 10.03 2 digits 



Integration of Problem Solving and 
Technology 



Ask questions sixh as the 
following: 

• "Find a number that wnen 
added to 1 5 gives a sum i\>e 
range shown." 

• "What is the largest number 
that works?" "The smallest?" 

• "Are there any other 
numbers?" 

• "Let's find all the numbe.sthat 
will work." 



List responses on the board and 
discuss the findings. Ask, "How 
many numbers work?" 



Suggest calculator problems such as 
those from NCTM "Activities for 
Junior High School and Middle 
School Mathematics", p. 202. Play a 
game called "Erase". Have your 
friend enter any six-digit number 
into the calculator. Now see what is 
the fewest number of moves it 
takes you to get to a display of zero. 
For each move, you may add, 
subtract, multiply, or divide by any 
two-digit, non-zero number. 
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NUMBER SYSTEMS AND OPERATIONS 



Objective 


Clarification or Example 


Elective Suggestions 


Integration of Problem Solving and 
Technology 


3. Maintains previously 
developed skills with 
whole numbers, 
integers, decimals and 
fractions (operations, 
ordering, relationships 
among systems, need for 
rational numoers, order 
of operations), (cont'd) 


TRIPLE CHECK 

Usually by the first of March, my sixth-grade 
pupils have demonstrated that given a 
rational number in any of the three forms, 
fraction, decimal, or percent, they can 
quickly give the tv^o equivalent names for 
commonly used fractions a.id can find 
equivalents for other fractions, decimals, or 
percents. 

To maintain and increase that knowledge, 
we use Triple Check at various intervals 
throughout the rest of the school year. On 
the last day of each month, pupils give their 
daily attendance, reading and mathematics 
grades, and spelling scores in "Triple 
Check". Usuallywe begin with a fraction, 
for example, for 1 7 days of attendance of a 
possible 20 days, we would write iZ = 85 = 
85% = 0.85. 

However, if you are working with decimals 
or percents, name them first. 

Triple Check encourages pupils to check 
their answers in a reasonable and an exact 
manlier. It reinforces the idea that 
fractions, decimals, and percents 
communicate the same information about 
rational numbers. 

(From the file of Celestine Wyatt, 10629 
S. Emerald, Chicago, IL 60628. 
Arithmetic Teacher.) 


(R) Ask students to place decimal 
points in four different ways to 
make four true number sentences 
in each set. 

e.g., 124x62 = 7688 124x62 = 7688 
124x62 = 7688 124x62 = 7688 

(Idea from Arithmetic Teacher, Vol. 
JA, #7, March 1987.) 

(E) Investigate the stock market, 
'Why are fractions used rather than 
decimals?' 


Trade places and have your friend 
try to "erase * a six-digit number 
you enter into the calculator. 

What did you notice about numbers 
that make them easy or difficult to 
erase? 

(From NCTM "Activities for Junior 
High ard Middle School 
Mathematics", p. 202.) 
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NUMBER SYSTEMS AND OPERATIONS 



Objective 



Clarification or Example 



4. Performs the operations 
of addition, subtraction, 
multiplication and 
division with rational 
numbers. 



Review the operations with positive 
rational numbers (see Grade 0 Objective 
#4) and the o ^irations with integers (see 
Grade 8 Objective #3). 

Concrete activity: 

Use teacher-made manipulatives consisting 
of rectangular shapes divided into quarters. 
(Use overhead.) 



Blue E!^Em r^mn 

(negative rational) 



Red EE 

(positive rational) 



To find the answer to the above problem 
balance as many complete boxes and 
quarters of boxes as possible. 

e.g., 1 red box balances 1 blue oox. 
z red box balances i blue box. 



Blue 
Red 



This leaves 1 blue box and | blueboxor 
- 1 I = - lias the result. 
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Grade 9 



Elective Suggestions 


Integration of Problem Solving and 
Technology 




Holtmath 7 Software Disks 3 and 5. 
Houghton Mifflin- MAC7. 
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NUMBER SYSTEMS AND OPERATIONS 



Objective 



5. 



Applies the rules for 
order of operations to 
evaluate expressions 
involving rational 
numbers in any of their 
forms. 



Clarification or Example 



Review the rules for order of operations 
with whole numbers, fractions and 
integers. Extend the concepts to rational 
numbers. 



ERJC 



Grade 9 



Elective Suggestions 



(R) Working in groups of two, 
develop spin game. Teacher 
instructs how many spins of each. A 
problem involving order of 
operations emerges. 

Have students estimate and then 
calculate their answers. A 
discussion will follow focusing on 
order of operations rules. 

e.g., 



Integration of Problem Solving and 
Technology 



Explore the operating system of a 
calculator by entering an operation 
in sequence. Ask the students to 
explain the operating system of 
their own calculator (e.g.. Is the 
order of operation "built in"?). 




Encourage the use of calculators. 
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NUMBER SYSTEMS AND OPERATIONS 



Objective 


Clarification or Example 


Elective Suggestions 


Integration of Problem Solving and 
Technology 


6. Converts rational 

numbers from 'X' 

b 

form to decimal form 

(limit: b< 10 or bis a 
power of 10). 


Students have converted rational numbers 
II II 

in the form ^ to decimal form by 

converting to denominators of 10, 100, or 
1000 and by using a calculator. 

Students should now be introduced to the 
paper-and-pencil algorithm of dividing tht 
numerator by the denominator. 

Stress should be placed on the meaning of 
the symbol "-" i.e., means 3 out of 4, three 
quarters and 3 otvided by 4. 

Emphasis should be placed on the 
following: 

a) meaning of symbols -f and § (bar) 

b) numbers can have different forms 
(decimal, fraction). 


(E) Explorethe resulting decimal 

forms of different rationals( | )- 
terminating, non-terminating, 
repeating or non-repeating. In 
particular an interesting activity is 
to contrast fractions with 
denominators of 1 1 to fractions 
with denominators of 9. 

(E) Post this activity on the bulletin 
board but let students determine 
the answers. 

D 100th digit D 100th digit 
of 1/D of 1/D 

2 0 11 9 

3 3 12 3 

4 0 13 9 

5 0 14 4 

6 6 15 6 

7 8 16 0 

8 0 17 8 

9 1 18 5 

(E) Explore non-terminating 
decimals (irrational numbers) 
e.g., "ti" in Journeys in Math 9 
TRM,p.81. 


Calculate the digits in the decimal 
•equivalents of common fractions 
using the following BASIC program 
for division. 

5 REM Decimal equivalents 
10 HOME 

20 PRINT "This program will find 
decimal equivalents to 5 and 8 
decimal places." 

30 PRINT 

40 INPUT "What is the 

numerator?" ;D 
50 INPUT "What is the 

denominator?"; D 
60 F = N/D 

70 F5 = INT(F*(10A5) + .5)/ 

INTdOA S) 
80 F8 = INT(F*(10A8) + ,5)/ 

INTdOA 8) 
90 PRINT 

100 PRiNT "The fraction, 

"N;"l";D;"is equal to:" 
110 PRINT F5; "(to 5 places)" 
120 PRINT F8; "(to 8 places) ' 
130 END 
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NUMBER SYSTEMS AND OPERATIONS 



6. Converts rational 

numbers from .!!!- 
b 

form to decimal form 

(limit: b< 10 or bis a 
power of 10). (cont'd) 



Grade 9 



Clarification or Example 



Elective Suggestions 



(E) Change repeating decimals to 
fraction. 

See Holtmath 9 Teacher's Edition, 
pp. 76-77. 



(R)- 



4-in-a-Line 



Rules 

• Take turns. Pick any two of 
these numbers to make an ^ 
fraction. ^ 



8 



• Divide. Mark the decimal name 
for your fraction on the game 
board (usexoro). 

• Four marks in a line wins 



Integration of Problem Solving and 
Technology 



Game Board 



1.3 


0.6 


0 625 


1.25 


1.6 


0.375 


0.83 


0.75 


08 


1 2 


06 


1 5 


1.6 


2.6 


0 5 


20 



NCTM-Feb. 1984 



7. Converts rational 
numbers from 
decimal form to — 
form (limit: ^ 
terminating decimals). 



(Holtmath 9 Teacher's Edition, pp. 76-77.) 

Encourage mental computation and check 
answers using calculators. 



Can use a calculator to explore 
patterns. 

(See Journeys in Math 7 TRM, 
p. 191.) 



26.5 
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NUMBER SYSTEMS AND OPERATIONS 



Objective 



8. Computes the square 
root of whole numbers 
using estimation and a 
calculator. 



Demonstrates the 
relationship among 
whole numbers, integers 
and rational numbers. 



Grade 9 



Clarification or Example 



Encourage students to estimate before 
calculating. 

Start with the idea of squaring. 144 means 
12 X 12. Then go into the opposite 
operation of square roots, 
i.e., 8 X 8 =: 64 



/• V64 is 8 



< — > 



Establish a table 


e.g., n 


n2 


to show squaring 


2 


4 


and square root are 


3 


9 


opposite operations. 







See Holtmath 9 Teacher's Edition , p. 1 74. 



The intent is for students to demonstrate 
the relationship between the sets. One way 
this can be demonstrated is pictorially. 




Elective Suggestions 



(R) Use prime factorization to find 
squ are ro ots. 
VS76~= 24 

576 = (2x2x2x3< (2x2x2x3) 
(24) (24) 

2 )576 
2 )288 
2 )144 
2L72 
2L36 
2U8 
3L_9 
3L^ 

i 

iee Holtmath 9 Teacher's Edition, 
p. 176. 

Have students complete a chart. 





N 


W 


1 


Q 


1 










vr 










3 
5 










-0.121> 




















3 











Integration of Problem Solving and 
Technology 



MAC 8, Disk B, 

"Square Root Chase Game" reviews 
esthiiation, squares and square 
roots. 
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NUMBER SYSTEMS AMD OPERATIONS 



Grade 9 



Objective 



Clarification or Example 



Elective Suggestions 



Integration of Problem Solving and 
Technology 



Demonstrates the 
relationship among 
whole numbers, integers 
and rational numbers, 
(cont'd) 



10. Understands and uses 
the following properties 
(limit: numerical bases): 

• ax X ay = ax • y 

• ax T ay = ax-y 

• (ax)y = axy 

• ai = a 

• aO = i,a * 0 

• a-x = 1_ 

ax 

(limit: a = 10). 



Use a fraction tape to illustrate the 
relationship. 

1 



1 

1 
1 

1.0 



+ 1 



+ 2 
2 
1 

2.0 



For a concrete approach rafer to the Grade 
7 and 8 Number systems and Operations 
sections of this curriculum guide. 

Have students explore and generate 
exponent laws using numbers. 

e.g., 1. 52 x 53 = 52 + 3 

2. 53 = 125 

51 = 5 

50 = 1 

5-1 = 1 
ST 

5-2 = 1_ 

52 

3. 55 ^. 53 = 5S-3 

4. (52)3 = 5(2)(3) 
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NUMBER SYSTEMS AND OPERATIONS 



Objective 



Extended Content 

Understands and uses 
the above properties 
from Objective # 1 0 as 
literal bases. 



1 1 . Writes large and small 
numbers in scientific 
notation: (e.g.; 
0.00008 = 3x 10-5). 



Clarification or Example 



Have students explore and generate 
exponent laws using literal bases. 

e.g. 1. (x2)(x3) = (x)2 + 3 

2. ,x-.,.,.-3,= (J.)(J.) 



X5 



Discuss the need to v^rite very large or small 
numbers. 

(See Hoitmath 9 Teacher's Edition, p. 170.) 

At the Grade 9 level, this could be extended 
to negative exponents. 

e.g., 0. 000 000 000 002 563 = 2.563 x 1 0*1 2 



Elective Suggestions 



(E) Find area and volume, 
e.g.. 




-n cm 



/ 




> 











Grade 9 




rem 



cn 



V = Bh 

V = (n2) (n^) 

V = n^ cubic cm 



(R) Multiply by powers of 10 
(positive and negative exponents). 



Integration of Problem Solving and 
Technology 



o 274 
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NUMBER SYSTEMS AND OPERATIONS 



Grade 9 



Objective 



Extended Content 

Computes with numL^^rs 
written in scientific 
notation (multiplying 
and dividing). 



Clarification or Example 



Apply exponent laws to computing 
numbers in scientific notation. 

e.g., (8.7 x I0i2) x (3.3 x 10-8) 

= (8.7x3.3) X (1012 X 10-8) 
= 28.71 X 10^ 
= 2.871 X 105 

Start with computing large numbers, 
i.e., 6823 000 x 7433 000. 

Is there a better way of handling this? 
Can lead to calculators and computers in 
handling scientific notation. 



Elective Suggestions 



(E) Develop a method fo^ adding 
or subtracting nnmbers in scientific 
notation. 

e.g., 1. 5 X 105 + 6 X 103 
= 5.06 X 105 

2. 8 X 108 + 5 X 101 
= 8.000 000 5 X 108 



Integration of Problem Solving and 
Technology 



Using calculators and computers, 
multiply large numbers and observe 
the results when the instruments 
express the an^^wers in scientific 
notation. 

i.e., 3.43501 E + 05. 
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RATIO AND PROPORTION 



Grade 9 



Objective 



Clarification or Example 



Elective Suggestions 



Integration of Problem Solving and 
Technology 



1. Applies and practises 
proolem-solving skills in 
new situations. 



2. Maintains previously 
developed skills 
(understands and 
constructs ratios, rates 
and proportions; finds 
the missing element of a 
proportion; writes ratios 
as percents; converts 
fractions and decimals to 
percents and percents to 
fractiofi and decimal 
forms; finds missing 
values in commission, 
sales tax, and discount 
situations). 



Converts fractional 
percents to fraction and 
decimal forms: 



e.g. 



12i%= 1 =0.125 



Holtmath 7 Software Disk 4. 



Encourage the use of calculators to find 
commission, sales tax and discount. 

Review equivalent forms: ratios, percents, 
decimals (limit: v/hole r %'s). 



(R) Encourage mental computation 
with simple fractional percentages. 
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RATIO AND PROPORTION 



4. 



Objective 



Converts fractional 
percents to fraction and 
decimal forms: (cont'd) 



e.g., 12^% 



- 1 



= 0.125 



Clarification or Example 



Finds any one of the 
missing elements (value 
or percent) in 
applications such as 
simple interest, 
commission, sales tax, 
discount, profit and loss, 
and percent increase 
and decrease situations. 



Develop the concept of fractional 
percentages at a semi-concrete level before 
formal development occurs, 
e.g.. 




12.5% 

Use flash cards for drill and practice. 
Encourage the use of calculators. 



This objective is an extension of Objective 
#5 (Ratio and Proportion, Grade 8) where 
students wsre always given the percent and 
asked to find a missing element. Finding 
the percent (given other elements) is subtly 
different. Solutions will occi '' in fraction or 
decimal form and nr^ust be converted to 
percent. 
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Grade 9 



Elective Suggestions 



Integration of Problem Solving and 
Technology 



Have students look for patterns: 
e.g., 



100% 

87i% 

75% 

52f% 

50% 



|(i) 

7 
8 

I (1) 

5 
8 



(5) Have students determine 
monthly payments for a car loan. 
Provide students with information 
as to: down payment required; 
current interest rate; length of 
payment period. 



Problem-Solving P; iect 

Investigate the cost of purchasing a 
carvs renting a car. 
e.g., payments 

interest 

insurance 

maintenance 

gas 



J 
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RATIO AND PROPORTION 



4. 



5. 



Objective 



Finds any one of the 
missing elements (value 
or percent) in 
applications such as 
simple interest, 
commission, sales tax, 
discount, profit and loss, 
and percent increase 
and decrease situations, 
(cont'd) 



Interprets maps and 
j^cale drawings. 



Clarification or Example 



Use a class set of atlases to generate a 
discussion about scale: 

a) What is it? 

b) How is it expressed? 

c) Calculate actual and scale distances. 
Discuss trips students have taken and use 
maps to get the actual from the scale 
distance. 



Grade 9 



Elective Suggestions 



(E) Have students investigate the 
difference in total amount of 
money payable if a house mortgage 
is amortized over 1 5 years, 25 years 
and35yvars. Amortization tables 
are required. 

(E) With the use of calculators, 
have students calculate and 
compare the amount of interest 
they would earn if l given sum of 
money was placed in a bank 
account where interest was 
compounded semi-annually or 
monthly. 

Discuss different bank accounts and 
the advantage of one over another. 

i.e., DICA 

Regular savings (interest 
twice a year) 
Daily interest. 

(E) Students are planning a trip in 
which they rentacar. They want to 
calculate costs for distance usi: .g 
the scale drawing of a map. 

(R) Review of metric conversions 
cm to km, cm to m. 



Integration of Problem Solving and 
Technology 



Compound interest is not always 
Olculated annually. It could be 
calculated semi-annually, quarterly, 
monthly, or daily, .'^ind a formula to 
calculate interest compounded "n" 
times during a year. 
(From Holtmath 9 Teacher's Edition, 
p. 209.) 
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RATIO AND PROPORTION 



Objective 



6. Uses a scale to construct 
drawings, mapsrr 
pictures. 



Applies ratio and 
proportion in practical 
situations (e.g., uses 
shadows to find the 
height of a pole or 
building; romparative 
shopping; bidding a 
model, computing a test 
or report card mark 
based on weighted 
averages). 



Clarification or Example 



Ask students to draw a cartoon character, a 
company logo, a rock band logo, a map or a 
plan of a building, room, etc.. on a smaller 
(or larger) scale. 

Students should be taught how to enlarge 
or reduce with a scale. 

The criteria for evaluating the project 
should be clearly defined (e.g., accuracy of 
scale, propo.tion, neatness). 



Teachers di rect their students to develop a 
project in which they build an actual model 
from a scale. 



e.g.. 



e.g.. 



school logo 

cars 

mascot 



From this 'net' drawing 
construct a model which 
is 6 times as large (1:6). 
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Grade 9 



Elective Suggestions 


Integration of Problem Solving and 
Technology 


Students who experience difficulty 
with this should be encouraged to 
use grid paper to help them with 
proportion. 

(E) Give students two drawings, 
actual and scale. Have thern work 
out the key. 

(E) Have the students measure and 
draw a s?:ale diagram of the 
classroom. 

(E) Give students their marks for 
the term with each of the assigned 
weightings. Have them calculate 
their term marks. Comparethe 
results to the computer printout. 

(R) Have students check unit prices 
in their local grocery store. 

(R) Determine which item is the 
Deiier Duy oy tinaing the unit 
prices. 

e.g., 3 blank tapes for $5.99 or 
2 blank tapes for $4.69. 


' lave a student use scale drawings 
in problems such as: 

Merv has a garden plot 12 cm by 
9 m. He wishes to plant vegetable 
plots 2 m by 9 m. What is the 
maximum number of plot ^/lerv 
can plant? How many 
arrangements are possible? 

Have student investigate problems 
to determine when the most 
economical buy is not always the 
best buy. 
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MEASUREMENT AND GEOMtTRY 



Objective 



1. Applies and practises 
problem-solving skills in 
new situations. 



2. Maintains previously 
developed skills (linear, 
area, volume, capacity, 
and mass units of 
measure; classification 
of polygons; perimeter 
and area of polygons 
and the circle; volume of 
a right rectangular prism 
and cube). 



3. Uses concrete 
manipulatives to 
determine \he sum of 
the angles in a triangle 
(180"). 



Clarification or Example 



Draw and cut out any triangle. 

Then cut or tear each angle from the 
triangle. Place them together to show that 
the sum of the interior angles equals 180^ 



Elective Suggestions 



Grade 9 



Integration of Problem Solving and 
Technology 




Remediation; Have students 
n;easure and record angles of 
various triangles, then deter; 
the sum for each. 

This exercise is an appropriate point 
to discuss accuracy of 
measurements. 



Problem; You have a 5 L jar and a 
3 L jar, both of which are not 
marked in any way. You may use as 
muchwater asyou need. Describe 
how to obtain exactly 4 L of water 
by filling and emptying the jars. 
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MEASUREMENT AND GEOMETRY Grade 9 



Objective 


Clarification or Example 


Elective Suggestions 


Integration of Problem Solving and 
Technology 


4. Determines the sum of 
the interior angles in 
polygons. 


Explore various str^itegies that could ue 
used to determine the sum of angles in any 
given polygon. One possibility is by 
measuring each angle with a protractor and 
then determining the sum. Another 
strategy is to divide the shape into triangles 
as shown. 




Problem- Solving Challenge for 
Mathematics. Edmonton: Alberta 
Education, 1985, p. 47. 

Problem: How many triangles can 
you count? 




e.g.. 


\ 












square = 2 triangles 
= 2x180^ 
= 360^ 

• • sum of interior angles is 360* 




A 






e.g.. 


pentagon = 
= 3 X — 


: 3 triangles 










4 


*«sum of interior angles is — 
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MEASUREMENT AND GEOMETRY 



Objective 


Clarification or Example 


Elective Suggestions 


Integration of Problem Solving and 
Technology 


5. Uses concrete 
manipulatives to 
develop the 
Pythagorean 
relationship in right 
triangles. 


(See Holtmath 9 Teacher's Edition, p. 1 79, 
"Alternative Teaching Strategies".) 


(E) Explore Pythagorean triplets. A 
possible approach is to have 
students write a computer program 
to generate Pythagorean triplets. 

Use a calculator to generate 
Pythagorean triplets using the 
expressions: 

(m2-n2, 2mn, m2 + n2) 

(E) Explore the contention that the 
products of Pythagorean triplets are 
always divisible by 60. Does it 
work? Why or why not? 




6 Applies the Pythagorean 
relationship to practical 
situations. 


The Pythagorean theorem lends itself to 
solving many practical problems. Some 
strategies to reinforce are drawing a 
diagram, making a simple problem, 
developing a code or symbol system, 
documenting the process, looking back to 
determine if the solution is reasonable, 
making and solving other similar problems. 


(E) The Pythagorean theorem can 
be used to find the distance 
between two points on a grid. 

(E) Research the historical 
development of the Pythagorean 
theorem. 


Problem 

a) An isosceles triangle with sides 
of length 10 cm and 16 cm is 
folded in half. How long is the 
crease? 

16 
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MEASUREMENT AND GEOMETRY 



Grade 9 



Objective 



6. Applies the Pythagorean 
relationship to practical 
situations, (cont'd) 



Constructs regular 
polygons using tools 
such as a computer, 
ruler, protractor and/or 
compass. 



Clarification or Example 



e.g., A carpenter wishes to build a square 
corner in framing a basement. He measures 
distances of 3 m and 4 m on the 2 x 4's on 
the floor. The distance of 5 m ensures a 
square corner. 

3 m 



4 m 



5m 



After discussing regular polygons, work 
through a construction. 

e.g.,ar. inscribed hexagon. 




Elective Suggestions 



Integration of Problem Solving and 
Technology 



b) Find the length of the longest 
needle that can be placed in a 
cylinder that has a radius of 
2.5 cm and a height of 12 cm. 



(E) Have students create designs 
using polygons constructed. 



.''2.5cm 



12 cm 



Use a graphics or LOGO program to 
generate regular polygons. 
Investigate their attributes: 

(a) measure of angles 

(b) measure of sides 

(c) relationship of perimeter to 
diagonal (diameter) 



- Why does it work? 

- How can we use this to get an 
equivalent triangle? 

- How can we get an inscribed square? 
Octagon? 
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MEASUREMENT AND GEOMETRY 



Grade 9 



Objective 



Clarification or Example 



Elective Suggestions 



Integration of Problem Solving and 
Technology 



8. Understands and uses a 
strategy to determine 
the area of a regular 
polygon. 



Build on previous skills (area of triangles, 
parallelograms, and trapezoids). Expand 
strategies to find areas of many polygons. 
For example, a hexagon can be divided into 
6 triangles. 



b4 



b5 



a: 



b3 



\ 



1t ^ 



b6\ / 'b2 
b1 

Total area = sum of 6 triangles. 
A = ia (bi + b2 **... + be) 
A = iap 

A = i (apothem) (perimeter) 
Note: 
p = ns 

(perimeter = no. of sides + length of 
side) 



(E) Expand basic strategies to 
finding areas of compound fir.ures. 



e.g., 



The area of this can be found by 
dividing the figure. 

(R) Use cutout pieces to make 
shapes. 

(Arithmetic Teacher, Vol. 31, #5, 
January 1984, pp. 28-32.) 



*The figure shows a square 
sepaiated into the seven pieces of 
an ancient puzzle called the 
tangram. If the area of the entire 
square is one square unit, what is 
the area of each of the seven 
tangram pieces? 



\ B 


F 






/ D / 






G 



? 

*Creative Problem Solving in School . 
Mathematics, Houghton Mifflin. \ 
p. 134. j 
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MEASUREMENT AND GEOMETRY Grade 9 



Objective 


Clarification or Example 


Elective Suggestions 


Integration of Problem Solving and 
Technology 


9. Identifies pairs of 


This is the appropriate time to reinforce the 






angles: (supplementary, 


use of a ruler and a protractor. 






complementary, 


Have students draw two intersecting lines 






adjacent and opposite). 


and then measure the resulting angles. 








They will then discover the resulting 








relationships. 
























Angles: 








a + b = 180° 








b + c = 180° 








c + d = 180° 








d + a = 180° 








a = c 




• 




b = d 
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MEASUREMENT AND GEOMETRY Grade 9 



Objective 


Clarification or Example 


Elective Suggestions 


Integration of Problem Solving and 
Technology 


1 0. Uses a com pass and a 
straightedge to 
construct: 

• a congruent 
segment 

• a congruent angle 

• a perpendicular 
bisector of a 
segment 

• a bisector of an 
angle 

• a perpendicular to a 
line 

• angles of 90', 45', 
60', and 30'. 

11. Given nets, constructs 
right prisms. 


(Holtmath 9 Teacher's Edition, pp. 220-229.) 

Angle construction is a direct extension of 
the following angles: 

90'- a perpendicular 

45'- bisector of a 90^ angle 

60'- construction of an equilateral triangle 

30'- bisector of a 60'angle 

Given a net of a right rectangular prism, 
have students fold and paste to make a box. 
Explore its construction making note of its 
characteristics (faces, edges, vertices). 
Expand this to students exploring other 
right prisms (for example, a cube, a triangle 
prism, a pentagonal prism) and their 


(E) Explore other constructions, 
such as constructing a 
perpendicular to a point not on a 
line, finding an altitude of a 
triangle. 

(E) Show students examples of 
other figures (tetrahedron, 
dodecahedron, and so on). Explore 
the nets for these. 

(R) Have a collection of boxes 
(cracker boxes, cereal boxes, match- 
Doxe^, eic.;. jiuuenis caninen 
dismantle the boxes and examine 
the nets. Encourage them to look 
for the similarities and differences. 


Problem Solving: Discuss how to 
produce nets of right prisms or 
cylinders, given specific conditions. 

e.g.. 

You have a piece of paper (loose- 
leaf size). Construct a net for a 

rwlinripr th^t a rm r^^Hliic 
1 1 1 luci Ki la L 1 lad o J Kill iaiJiU9. 

Problems of this type have more 
than one solution since the 
condition net specified is the 
height. 
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MEASUREMENT AND GEOMETRY 



Objective 



1 1 . Given nets, constructs 
right prisms, (cont'd) 



Extended Content 

Given nets, constructs 
right pyramids. 



Clarification or Example 



Grade 9 



Elective Suggestions 



Problem: 



1 


2 




2 








3 




6 




4 






4 




5 


3 


1 




6 


3 






5 


6i 




4 




2 


1 










5 





Each of the above patterns can be 
folded to form a cube. Which two 
cubes will look the same? 



(E) String art on an octahedron 
constructed of drinking straws. 
(Arithmetic Teacher, Vol. 34, #3, 
November 1986, pp. 30-33.) 



Integration of Problem Solving and 
Technology 



*Have a three-dimensional model 
of an icosahedron available for 
students to examine. Give everyone 
a pattern for constructing an 
icosahedron. Ask each student to 
colour a pattern such that, after the 
figure has been cut out and taped 
together, no two adjacent faces 
(faces that share an edge) will be 
the same colour. Furthermore, 
everyone should attempt to use the 
fewest number of colours. Finally, 
have the students cut out their 
patterns and tape them together to 
check their solutions. 



(diagram) 




^(Arithmetic Teacher, Vol. 31, #7, 
March 1984, p. 43.) 
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MEASUREMENT AND GEOMETRY 



Grade 9 



Objective 


Clarification or Example 


Elective Suggestions 


Integration of Problem Solving and 
Technology 


12. Classifies right prisms 
and cylinders. 

^Extended Content 
Classifies right pyramids. 

13. Understands and uses 0 
strategy for finding the 
surface area of any right 
prism or cylinder. 


From exploration of constructing nets, 
students will have an intuition as to the 
characteristics of various right prisms and 
cylinders. Classiilcation is simply a natural 
progression. 

i.e., rectangular right prism 
triangular right prism 
square right prism (cube) 
right circular cylinder 

Have models of various pyramids and discuss 
common attributes and differences. Use 
words such as faces, bases, edges and 
vertices. 

The develooment of a strateou fnr findina 
the surface area of right prisms and 
cylinders can be easily approached by 
building on students' investigation of nets. 
Some students may divide prisms into faces, 
while others may decide to develop a 
formula. 

i.e., . A 


(R) Using models of prisms and 
cylinders, take them apart and 
explore the area of each piece. 


Problem Solving: Strategies can be 
developed and expanded upon 
through problem solving. For 
example ''Susan built a toy chest for 
her little brother. The dimensions 
of the toy chest are 95 cm by 40 cm 
by 50 cm. Susan wanted to paint 
the outside (including the bottom) 
with enamel paint. What is the 
total surface to be painted?" 


V 

A triangular prism is made up of 3 
rectangles and 2 triangles. 
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MEASUREMENT AND GEOMETRY Grade 9 



Objective 


Clarification or Example 


Elective Suggestions 


Integration of Problem Solving and 
Technology 


14. Understands and u^9sa 
strategy for finding the 
volume of any right 
prism or cylinder. 


Students, in previous work, have used a 
formula for finding the volume of a cube or 
right rectangular prism. Using blocks, build 
a right rectangular prism. 

By dividing the prism into two congruent 
triangular prisms, a strategy for determining 
the volume of a triangular prism should be 
apparent. 


(E) Write a computer program that 
can be used to calculate the volume 
of right prisms and cylinders. 

(E) Explore how changing one 
characteristic of a prism or cylinder 
changes its volume. For example: A 
cylinder with a height of 6 cm and a 
radius of 5 cm is changed to a 
cylinder with a radius of 10cm. 
What happens to the volume? 


Problem Solving - Apply strategies 
to solving non-routine problems. 

e.g., A solid cube is painted red on 
all sides. The cube is then cut into 
27 equal smaller cubes. How many 
of the smaller cubes have red paint 
on only 2 sides? (Problem-Solving 
Challenge for Mathematics. 
Edmonton: Alberta Education, 
1985, p. 47.) 
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DATA MANAGEMENT 



Grade 9 



Objective 


Clarification or Example 


Elective Suggestions 


Integration of Problem Solving and 
Technology 


Whenever possible, the 
objectives of this strand may 
be integrated throughout 
the program. The effect is 
to make the objectives more 
meaningful than when 
taught in isolation. 








1 . Applies and practises 
probiem-solving skills in 
new situations. 








2. Maintains previously 
developed skills 
(understands purpose, 
use and misuse of 
statistics; biases in 
surveys; represents data 
in the form of 
pictographs, bar graphs, 
line graphs, circle 
graphs). 

i 


See Grade 8 Data Management, Objectives 
#2,4. 


(E) Watch a newscast on TV to 
determine when, where, how and 
why statistics are used. Discuss 
their accuracy and timeliness. 


Problem-solving strategies and skills 
can be a natural outgrowth of a 
class survey. 

e.g., collect, organize and 
interpret data; 
make decisions; 
estimate; 
predict; 

draw inferences. 




DATA MANAGEMENT Grade 9 



Objective 


Clarification or Example 


Elective Suggestions 


Inteoration of Prnhlpm ^nl\/inn ^nH 
Technology 


3. Analyzes and interprets 
arguments or 
conclusions oaseo on 
statistical information. 


Have students research statistical 
information from magazine? and 
newspapers. 

Discuss 








1. 


Is the result typical of the population? 








2. 


Is the survey large enough to make 
prediction? 








3. 


Are there any noticeable scale 
variations (e.g., bar graphs without a 
zero value)? 








4. 


Is there any misrepresented data, 
incomplete data, or misleading data? 
(See Holtmath 9 Teacher's Edition, pp. 
348-351.) 






4. In data from meaningful 
situations (e.g., test 
marks), understands and 
uses the terms mean, 
median, mode and 
range. 


In using quiz scores (such as 18, 28,27, 19, 
24, 40, 27, 35, 27, 39, 28, 40, 25, 36, 33, 27, 
27) determine the measures of central 
tendency: 

a) mean (average) 

b) range of values 

c) median (middle value) 

d) mode (most frequent value). 

Discuss when and why each of these 
measures may be used. 


(E) Compare the measures of 
central tendency (mean, mode, 
median, range). Determine which is 
most appropriate within its set of 
data. 


Houghton Mifflin MAC 8, 
Three M's. 

Students can design a simple 
comouter oroaram to calculate thp 
mean and possibly the mode, 
median and range. 
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DATA MANAGEMENT 



Grade 9 



Objective 


Clarification or Example 


Elective Suggestions 


Integration of Problem Solving and 
Technology 


4. In data from meaningful 
situations (e.g., test 
marks), understands and 
uses the terms mean, 
median, mode and 
range, (cont'd) 

5. Distinguishes between a 
percent and a percentile. 


The intent is to convey the meaning of 
percent and percentile in real-life situations. 

Define percentas being a fraction out of 
100 and percentile as a ranking (from Ko 
99). 

Use examples to show the difference, 
e.g., When born, a baby had a mass of 5 kg. 
Later, the health nurse said that the baby 
weighed 8 kg (an increase of 60% in mass) 
and was in the lower 20th percentile of 
mass for babies of that age. 

Compare percents from test scores to the 
percentiles from the same tests. Students 
are not expected to calculate the percentiles 
but should understand them as rankings. 


(E) Find the effect on mean, 
median, mode and range if: 

a) a very high score is added 

b) the frequency of the lowest 
value is increased several times 

c) more than one val ue is most 
frequent. 

(R) Develop a chart based on test 
scores. Predict what percentile 
various scores would have. 

(E) Conductasurvey on height or 
weight of people and construct a 
table. Usethe table to determine in 
what percentile people who were 
not surveyed would be. 







DATA MANAGEMENT Grade 9 



Objective 


Clarification or Example 


Elective Suggestions 


Integration of Problem Solving and 
Technoiogy 


6. Conducts a survey or poll 
using correct sampling 
techniques and reports 
resuits using an 
appropriate table, chart 
and/or graph. 

7. Understands and uses 
the term probability. 


Decide on what would be a typical sample 
group. Conduct a survey and choose the 
best form for displaying the results. Did you 
use an unlimited response, such as, what is 
your favourite sweater colour? 

Introduce the idea of the impossible and the 
certain event. 

e.g., A person can hold his breath for 1 
hour. The sun will rise tomorrow 
morning. 

Explore a more systematic approach to 
probability. 


(R) Use a restricted choice survey 
(e.g.. What is your favourite dessert 
- strawberry jelio; banana, 
butterscotch pudding; chocolate ice 
cream?) and decide on the target 
group. 

(E) Conduct a glasses survey: Who 
wears eyeglasses, contacts, 
sunglasses, combinations, and who 
doesn't? 

How would one answer the 
question of who wears glasses and 
misuse the information? 

Was the survey based on age 
groups, income groups, etc? 

(E) Have students examine lotteries 
and determine the chances of 
winning. 


Students design a spinnei that has 5 
possible outcomes but the sectors 
are not equal. 

^^^^^ 
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DATA MANAGEMENT 



Grade 9 



Objective 


Clarification or Example 


Elective Suggestions 


Integration of Problem Solving and 
Technology r 


7. Understands and uses 
the term probability, 
(cont'd) 

8. Expresses the probability 
of the occurrence of an 
event from a practical 
situation or a simple 
experiment or 
simulation (e.g., pulling 
a particular coloured 
marble out of a bag or 
socks out of a drawer). 


Probability can be defined as the chance of 
an event occuring. This can be calculated by 
writing a ratio of "the number of outcomes 
in the event, divided by the total number of 
possible outcomes'*. 

This can be discussed in terms of the 
probability of a coin toss coming up heads 
or of a dice roll to produce a certain 
number. 

The student will predict probabilities and 
then conduct an experiment such as a coin 
toss to determine an outcome. Have each 
student toss a coin 10 times. Record and 
analyze results. Then, compile the class 
result and analyze them. Compare the two 
outcomes and discuss the validity and how 
close the results are to the predicted 
probability. Other examples may include 
rolling a dice, drawing a card from a deck of 
cards, or pulling a coloured marble from a 
bag of marbles. 

9 


(E) Studentswill predict 
probabilities and then conduct an 
experitfient repeatedly rolling 2 
dice. Record the results and 
determine how close they are to the 
predicted probabilities. 

(E) Predict the probability of 
drawing two aces in a row (or 
getting consecutive 7's with two 
dice) and then conduct an 
experiment to test the predictions. 

Predict probability with non- 
standard dice. 


Students then estimate the 
probabilities of each outcome. 
Then they take several spins to see 
how close they came to the actual 
probability. 

From Journeys in Math 7 TRM. 

Houghton Mifflin MAC 8 
Software Probable Urnings. 

Computer programs that will 
simulate coin tosses are available. 
These programs may be used 
instead of actual experiments. 

Write a BASIC program to generate 
random numbers from one to six 
and then tabulate how many times 
each number appears. 





DATA MANAGEMENT Grade 9 



Objective 


Clarification or Example 


Elective Suggestions 


Integration of Problem Solving and 
Technology 


8. Expresses the probability 
of the occurrence of an 
event from a practical 
situation or a simple 
experiment or 
simulation (e.g., pulling 
a particular coloured 
marble out of a bag or 
socks out of a drawer), 
(cont'd) 






e.g., 

5 REM Random Numbers forthe 

Apple 
10 DIMN(6) 
20 HOME 

30 INPUT "How many numbersdo 

you want?"; X 
40 FORY = 1 TOX 
50 A = INT(RND(1)*6 + 1) 
60 FOR Z = 1 TO 6 
70 IFA = ZTHENN(Z) = N(Z) + 

1 : GOTO 90 
80 NEXTZ 
90 NEXTY 

100 PRINT "Final Results" 
110 FORY = 1 T06 
120 PRINT Y,N(Y) 
130 NEXT 
140 END 
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ALGEBRA 



Grade 9 



Objective 


Clarification or Example 


Elective Suggestions 


Integration of Problem Solving and 
Technology 


1. 


Applies and practises 
problem-solving skills 
in new situations. 


Al 1 the ideas and steps involved in general 
problem solving should be applied to "real 
life" situations when possible. 






2. 


Maintains previously 
developed skills 
(variables; like terms, 
evaluation of 
expressions; solving 
equations; generating 
and plotting ordered 
pairs from a given 
relation). 






Simple graphing programs can be 
used to generate ordered pairs and 
plot these pairs on the screen. 


3. 


Uses formal 
procedures to solve 
equations (using all 
forms of rationals) of 
the form: 

x + a =b, ax=b, 

ax + b=c, and § = 7 

ax'hb=cx,a(x + b) = c 
and ax + b = cx+d 


In addition to forms solved in Grade 8, 
students expand skills to solve three more 
forms. Equations may include all rationzds. 

In the form a{x + b) =c, use of distributive 
property needs to be emphasized. 

For all forms, use addition, subtraction, 
multiolication or diuKion of likp nuantitl&s 
on both sides of the equality to form 
equivalent sentences. 








ALGEBRA 



Grade 9 



Objective 



Clarification or Example 



Elective Suggestions 



Integration of Problem Solving and 
Technology 



4. 



Verifies solutions to 
equations. 



5. 



Manipulates a given 
f ormul a to change the 
subject of the formula: 

e.g., given x= L 



then w= L 

X 



It is assumed that students can solve 
equations formally. 

They should be encouraged to substitute 
the answer in the original equation and 
decide if the answer is correct 
(see Grade 8 Algebra, Objective #5). 



The few formulas presented in mathematics 
classes are usually taught as a means to an 
end (e.g., d = rt '\s used to find distance, rate 
or time). The result is that little transfer 
occurs to knowing how to use other 
formulas in mathematics and other 
disciplines. 

A much more holistic view of formulas must 
betaken. In Grade 8, the outcome of 
objective #6 (Algebra) is that students will 
understand relationships among the 
variables, recognize the similarities (or 
differences) among those relationships 
(regardless of what kind of variables are 
used) and will know how to substitute and 
solve for missing elements. 

The intent of this objective is to provide 
students with an alternative strategy for 
finding the missing value in a formula, 
especially in situations for which the re- 
quired missing element is always the same. 



(R) Usemanipulativessuchasa 
balance of scale to reinforce the 
concept of equality. 



Use of a calculator is encouraged. 



Computers and calculators may be 
used to check some of the values on 
the chart. 
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ALGEBRA Grade 9 



Objective 


Clarification or Example 


Elective Suggestions 


Integration of Problem Solving and 
Technology 


5. Manipulates a given 
form ula to change the 
subject of the formula: 
(cont'd) 

e.g., given x= L 
w 

then w= L 

X 


For example, if students were required to 
find the principals in a number of loans, 
manipulating the formula first (using 
p = iirt) is much more convenient than using 
the form /=p/t (and then having to 
substitute and isolate the p). Review the 
relationships among the variables in any 
formula (real or contrived) and demonstrate 
that the techniques for isolating a particular 
variable are the same whether the variable 
has been replaced with a number or not. 


(E) Discuss the effect on a selected 
element of a formula if another 
element is doubled, tripled, etc. 
e.g.. What happens to A, in A = Trr2, 
if r is doubled? tripled? 
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ALGEBRA 



Grade 9 



Objective 



Clarification or Example 



Elective Suggestions 



Integration of Problem Solving and 
Technology 



5. Manipulates a given 
formula to change the 
subject of the formula: 
(cont'd) 



e.g., given x = L 
w 

then w=L 

X 



A formula which can be practically verified 
IS D= 

where D means Density 

M means Mass 

V means Volume 
Have the students weigh and measure the 
volume of wooden blocks of different sizes 
(but same type of wood). 



M 


V 


D = M 
V 







































When the chart is filled, verify the values 
using /W = DV or D = M 
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ALGEBRA Grade 9 



Objective 


Clarification or Example 


Elective Suggestions 


Integration of Problem Solving and 
Technology 


6. Finds a missing element 
of a formula through 
manipulation. 

7. Solves inequal ities of 
the form x+5>b 

end cx^d(c is positive; 
direction of 
inequalities may vary). 

8. Verifies solutions to 
inequ^lities. 


This objective is an extension of the 
previous objertive (J^5). The development 
of objective #5 should be extended to 
include actual computations of values. 

(See Holtmath 9 Teacher's Edition, p. 143.) 

To verify inequal ities, it is necessary to 
determine the limits on boundaries. 
Substitute the maximum or minimum 
value. 

e.g., 3x>9 
x>3 
Use x = 3 
L.S. =3(3) 
= 9 

R.S. =9 
tS. =R.S. 

The limits have been found to be correct. 




Problems in which a maximum or 
minimum value may be explored. 




ALGEBRA Grade 9 



Objective 


Clarification or Example 


Elective Suggestions 


Integration of Problem Solving and 
Technology 


9. Graphs solutions to 
inequalities on a 
number line. 


Reviews the meaning of the inequality 
symbols < and > and the combined 
symbols of < and >. A method for 
plotting or a number line should be decided 
upon; i.e., "is more than" isthesameas > 

andean use a circle ( O ^) whereas 

"is at least" isthesameas > and can use a 

dot. ) 

(See Holtmath 9 Teacher's Edition, pp. ^A3- 
145.) 


Draw graphs in which the values of 
X and y are between certain limits 
(domain and range respectively). 
Have the 'tudents graph the 
domain and range on a number 
!ine. 




1 0. Given a set of ordered 
pairs or a table of 
values, writes the 
function that 
determines the relation 
(limit: linear relations). 


From a table of val ues stuc^nts try to 
determine the relation by looking ac the 
pattern or using guess and check. Relations 
should be limited to the form y =ax + 6. 
(Plotting ordered pairs is a maintenance 
skill but may be reviewed here). 


Have students make up their own 
tables from a ^-elation. Exchange 
tables for others to determine the 
relation form. 

(E) Explore how changing a orb in 
a linear relation of the form 
y=ax-i-b, changes the graph. 
This can be extended to 
students making predictions 
concerning the direction of the 
line and the steepness of the 
line as d orb changes. 


Houghton Mifflin, Mathematics 
Activities Software, Grade 8, pp. 66- 
68. 

Explore problems in which patterns 
develop, using logic or reasoning, 
generalities solutions. 

(E) Solve simultaneous linear 
relations by graphing and 
determining the point of 
inter<5ection. 



ERIC 



3ZS 



-175- 



ALGEBRA-EXTENDED CONTENT Grade 9 



Objective 


Clarification or Example 


Elective Suggestions 


Integration of Problem Solving and 
Technology 


1. Knows the terms 
associated with 
polynomials: 
monomial, binomial, 
trinomial, degree, 
numerical and literal 
coefficient. 

2. Find the sum and 
difference of 
monomials. 


(Holtmath 9 Teacher's Edition, pp. 256-257.) 

Use manipulatives in the form of squares 
and rectangles to develop the concept of 
"like" terms. 

Use 1 1 and | j to represent the 
squares and rectangles. | | ana | | 
are like termsThe'^efore, 

1 M H M l=4| 1 

Finally use 3xand 4xas examples of like 
terms and 3xand 5y as unlike terms. 
3x + 4x=7x. Conclude that to add or 
subtract like terms one must add or subtract 
the numerical coefficients. Remember to 
subtract, add the opposite. 
4x-("2x) 

= 4x + 2x 

= 6x 




Computer: 

Sunburst Communications 
Polynomials Practice Using Tiles. 
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ALGEBRA-EXTENDED CONTENT Grade 9 



Objective 


Clarification or Example 


Elective Suggestions 


Integration of Problem Solving and 
Technology 


3. Finds the product and 
quotient of monomials. 


(MULTIPLYING MONOMIALS) 

Give some numerical examples of products 
of the same factors, e.g., 

4x4 =42 

4x4x4 =43 

4x4x4x4 =4^ 

Use the same type of examples with letters 
instead of numbers 

yxy =y2 

yxyxy =y3 

yxyxyxy -y** 

Introduce the idea that the area of c 
rectangle is the product of two factors (or 
sides) 

e.g., (2) X (3) = 6 square units 
2 

□■ 




Use the Diskette: 
Sunburst Communications - 
roiynomiai rraciicc using iiies. 






(y)(y) = y2 












y (2y)(y) = 2y2 










2y 
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ALGEBRA-EXTENDED CONTENT Grade 9 



Objective 


Clarification or Example 


Elective Suggestions 


Integration of Problem Solving and 
Technology 


3. Finds the product and 
quotient of monomials, 
(cont'd) 


Manipulatives to be used for the area 
concept may be cardboard cut out in 
rectangular shapes. 
After this introduce abstract examples, 
e.g., a. 5x4 

b. 2xx3 

c. f4x)xf3x) 

Using a rectangle, note 

the calculation of area 43 

using sides of 4d and 3b. 

To multiply two or more 3b 

monomials, multiply the ' ' 

numerical coefficients 

and multiply the literal 

coefficients. 

e.g., {4a)(3b)=12ab 

Using examples with numbers (i.e, 2^ -f 22) 
give the rule for division of powers with 
the same base. To divide monomials you 
divide the numerical coefficients and 
subtract the exponents on the same bases, 
i.e., 25^22 = 25-2 = 23 

x5 -f x2 = x5-2 = x3 
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